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PREFACE

The work reported herein was conducted by the Arnold Engineering Development
Center (AEDC), Air Force 3Systems Command (AFSC). The results presented were
obtained by ARO, Inc., AEDC Division (a Sverdrup- Corporation Company), contract
operator of the AEDC, AFSC, Amold Air Force Station, Tennessee. The work was
conducted under ARQ Project Number P32P-R4, and the data analysis was completed on
1 December 1978. The report was prepared under ARO Project Number P32G-23, The
Air Force Project Manager of this work was E. R. Thompson, AEDC/DOT. The
manuscript was submitted for publication on March 8, 1979,
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1.0 INTRODUCTION

The importance of afterbody drag to overall aircraft performance is the focus of
much attention. An extensive body of experimental data has been accumulated in an
¢ffort 1o determine important design parameters (see, e.g., Refs. [-8). However,
improvements in design tecliniques are dependent largely upon the ability to accurately
compute the afterbody flow field. Such calculations are complicated by the presence of
regions of separated flow. The development of suitable computational methods for
separated flows is hindered by the paucity of high-quality experimental data. Such data
arc necessary fo guide the development and subsequent validation of the calculations.
Therefore. the acquisition of data suitable for use as a standard is of paramount
importance. '

The characteristics required of data that will be used to develop and validate
scparated-flow computations have becn formulated by Gehart and Chima (Ref. 9) and by
Aulehla (Ref. 10). These are (1) a simple geometry, (2} boundary-layer separation and
reattachment caused by pressurc gradients and not by sudden changes in geometry such
as back steps. (3) extensive mapping of the velocity and pressure fields, and (4)
well-defined boundary conditions. Two-dinmensional data meeting these requirements have
been reported by Simpson, et al. (Ref. 11} and by Albert, et al. {Ref. 12}, but
corresponding data for the axisymmetric case have not been found in the literature.
Therefore, the present investigation was initiated expressly to acquire axisymmetric
scparated-flow data meeting these requirements.

Two axisymmetric, circular-arc, boattail nozzle geornetries having identical solid
plume simulators were selected to produce an attached and a separated flow ficld. The
circular-arc boattail was chosen because this geometry has a convenient mathematical
representation and is representative of practical geometries of interest. The selid plume
simulator was employed to remove the complexities that would be introduced by a real
jet exbaust with tluid entrainment. Similarly. a free-stream Mach number of 0.64, which
vielded a forebody diameter Reynolds number of 2.886 x 105, was selected to exclude
complications arising from interactions with shock waves. The data include symmetry
plane measurements of the mean velocity; specifie turbulent kinetic energy; specific
Reynolds shear: and model and tunnel wall, axial, static pressure distributions.

Additional experimental data, Part T of this work, covering these nozzle afterbody
configurations tor the Mach number range of 0.60 < M_ < 1.3 and a unit Reynolds
number range of 3.3 x 106/m < Re, < 13.2 x 105/m (1 x 106/t < Re, < 4 x 105 fi)
are contained in AEDIC-TR-78-49.
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2.0 APPARATUS
2.1 WIND TUNNEL

The Acoustic Research Tunnel (ART} is an atmospheric indraft, continuous-flow
wind tunnel having a nominal 15- by 15- by 60-cm-long test section and a Mach number
range of 0.2 < M < 1,06 (sce Ref. 13). Mach numbers above M_ = 0.7 ure obtained
through use of top and bottom porous walls and plenum suction. A schematic of the
tunnel with significant dimensions is presented in Fig. 1.

A relatively low acoustic level is obtained in the test scction by means ot acoustic
silencers (46-db maximum attenuation rating at 1.2 kHz) in the diffuser and plenum
exhaust ducts, as well as vibration isolation cxpansion joints. lloncycomb and damping
screens installed in the inlet section further reduce the acoustic and vortical background
values. Because the exhaust machinery is remotely located with respect to the tunnel, fan
noisc is not transmitted back into the test section.

For this investigation the top and bottom test section walls were ventilated by a
fi-percent  porous array of 0.32-cm-diam  holes that were inclined 30 dep to the
[ree-stream velocity. These walls were covered with a fine-mesh, wire screen that reduced
the acoustic level in the test section to 137.5 db at M_ = 0.64. The solid sidewalls were
equipped with 20-cm-diam, opticul-quality-glass windows mounted ccecentrically with
respect to the test section axis. A viewing area extending over approximately 32 ¢m was
achieved by interchanging the sidewalls and rotating them 180 deg, as indicated in Fig. 2.
The top wall was cquipped with a row of static pressure orifices spaced at 1.3-cm
intervals (sce Figs. 3 and 4).

22 MODELS

Each of the models consisted of a 2.54-cm-diam cylindrical forebody, a circular-arc
boattail, and a solid plume simulator (see Figs. 3 und 4). The plume simulator was
composed of two parts—a contoured scction and a cylindrical section. The contour
corresponds to an inviscid jet boundary having a nozzle-to-free-streum static pressure ratio
ol 4.7 and a length-to-forebody-diameter ratio, T of 0.63.* The cylindrical section
smoothly joins the contour and has a closure ratio, Ep. of 0.68. Two circular-arc
geomelrics were chosen to produce an attached- and scparated-flow case. The
attached-flow houttail has a length, fi of 1.77 and is illustrated in Fig. 3. The
separated-flow model has o lcngth,’lt. of 0.8 and is represented in Fig. 4. Each model has

*All lengths arec made dimensionless by the lorebody diameter. 2.54 cm.
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0.41-mm-diam pressure orifices distributed along an axis of symmetry. The orifice
distribution for each model is indicated in Figs. 3 and 4. Table 1 contains a tabulation of
the as-built coordinates and the analytic expression for the boattail geometry.

Y

The models were mounted as tunnels centerline pipes as illustrated in Fig. 5. The
models were supported in the tunnel stilling chamber and in the diffuser by a system of
0.51-mm-diam guy wires. The models were clamped rigidly to a strut support at the
diffuser exit and were maintained in tension by a 6.8-kg mass and pulley system located
in the stilling ¢hamber. This mounting system was subsequently found to maintain the
model on the tunnel centerline and to allow an axial shift of less than 25 microns during
flow. The estimated maximum vibration amplitude normal to the tunnel centerline was
less than 50 microns.

23 INSTRUMENTATION
2.3.1 Laser Velocimetry System

The presence of regions of reversed flow causcd by separation required that a
nonintrusive measurement technique be utilized to map the flow ficld. Therefore, a
two-component, dualscatter, Bragg-cell-tvpe, laser velocimeter (LV) system collecting
light in the forward-scatter mode was employed. Forward-scatter operation was selected
because the intensity of light scattercd,in the direction of the incident light beam is
greatest. thus making the system much more sensitive to smaller scatter sources. The
moving fringe system cstablished by the Bragg ccll allowed the determination of both the
magnitude and direction of the flow velocity. The optics were adjusted to yicld an
effective probe volume with diameter, fl:, = 0.008, and length, &, = 0.045. This probe
volume was judged to be sufficiently "point like"” relative to the model dimensions to
yield accurate velocity measurements in a symmetry plane. For this investigation, the
fringes were rotated 45 deg with respect to the tunnel eenterline, A schematic of the LV
system is given in Fig. 6, and a complete, detailed description is found in Ref. 14.
Because the ART is an atmospheric indraft wind tunnel, sufficient particles were found
to be present in the ambient air to provide high signal levels without seeding the tunnel
airflow. The particles were mainly water droplets that formed during the expansion
through the tunnel nozzle. By applying the procedure delineated by McGregor (Ref. 15)
to representative Mow conditions, specifically a Mach number of 0.64, total temperature
of 3Q0°K, total pressure of 9.768 x 106 pascals, and relative humidity of 90 percent, the
particles were found to be approximately one micron in diameter. A Stokes flow analysis
indicated that this size particle was sufficiently small to follow the flow accurately.

'
]
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A 2.5-cm-thick aluminum plate is utilized as an optics platform to which the laser
and associated optics are rigidly mounted. The optics platform is solidly mounted on a
precision, three-component, machine tocl bed that has a total positional uncertainty of
25 microns relative to an arbitrary reference point.

2.3.2 Pressures

The tunnel static and total pressures and the model static pressures were converted
to a d-c electrical signal by one of two Scanivalve®, Druck Model PDCR22, 0- to 105-
pascal pressure transducers. The tunnel reference pressure was converted to a d-c signal
by a Kistler® Scries 314, 0- to 105-pascal transducer. The electrical signals were rcad on
a Fluke® Model 8400 digital voltmeter and hand recorded.

A 0.64cm-diam Bruel and Kjaer® condenser microphone was used to measure the
tunnel root-mean-square sound pressure level, f’:m,. The microphone was flush mounted
1o the tunnel sidewall. 47.6 ¢cm (')-f = 27 downstream from the test secrion entrance and
134 cm (3(- = -12) downstream of the entrance with the sidewalls reversed. The average
acoustic level was found to be 137.5 db.

2.3.3 Temperatures

The tnnel totul temperature, Ty, was taken to be the arithmetic average of three
measurements obtained from three copper-constantan thermocouples located in the
stilling chamber. The tunnel sidewall temperature was measured at three axial locations
by copper-constantan thermocouples. These thermocouples were embedded in the wall
approximately 3 mm below the wetted surface through holes drilled into the wall from
the plenum (no-flow) side. All temperatures were read on a Doric Thermocouple, Type J
]11dic;|tor®, which had an allowable input range of <70 to 868°C, and were hand recorded.

The measured values of the wall temperatures were observed to be equal to each
other and within 0.2 percent of the adiabatic wall temperature. T,y , determined from

the ratio
. . Y- ¥y—1
S P | I M2 /14 = a2
3 RSy 2 oo 2 [~ (1)

where v = 1.4 is the ratio ol specific heats for air and r = 0.88 is the recovery factor
for turbulent flow,

3.0 EXPERIMENTAL PROCEDURE

At the beginning of each test run, the free-stream velocity was computed from the
total conditions. The tunnel fMlow was then established at M = 0.64. The probe volune
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was then traversed to a point in the free stream, X = -1.062 and R = 2.000, and the
value of the velocity measurcd. The average agreement between the computed and
measured values was 0.6 percent over the course of the experiment.

3.1 CALIBRATION
3.1.1 Laser Velocimeter

Reduction of the LV data required that ¢, the angle between the beams (sec Fig. 6),
be determined. This was done by projecting the beams onto a plane perpendicular to the
line bisecting the angle ¢. The distance between the projected beam centers, ?A, and the
distance between the probe volume and prgjection plane, ?B, were measured. The angle ¢
was computed from

wn 62 = /(2 ) @

3.1.2 Traversing Mechanism

The traversing mechanism allows the probe volume to be moved in three dimensions
with a positional accuracy of =25 microns rclative to an arbitrary reference point. Thus,
calibration of the tfraversing mechanism required that the probe volume be located at a
known position with specified coordinates. The reference point for this investigation was
the model junction (see Fig. 52) that was assigned the coordinates

P T

(X, R, 2V = £1.062. 0.5. 0.0)

for both models. The model coordinate system is indicated in Figs. 3, 4, and 5a.

The probe volume was positioncd at the reference point by the following procedure:
the distance between the model centerline and tunnel sidewall was measured using a
micrometer and calipers. A vertical 76-micron-diam wire mounted to a steel block was
located on the model centerline by measurement from the sidewall. The probe volume
was then traversed across the wire in the Z direction until a symmetrical diffraction
pattern was obtainad. This located the Z=0 plane. The collector optics were then
al1gned on the wire and the wire and block removed from the tunnel. With the laser on a
low power setting the probe volume was fraversed along the model until it was observed
to coincide with the model junction. This established the X = -1.062 plane. The probe
volume was then moved to the model surface. This was accomplished by traversing the
probe volume toward the model surface in the Z=0 plane from a point off the model.
When the edge of the probe volume touched the model surface, a diffraction pattern was
observed. This established the R=05 plane and therefore the reference point

(—1.062, 0.5, 0.0)
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This procedure for locating the model surface was employed at every axial location where
a profile was to be obtained.

3.1.3 Probe Volume

The dimensions of the probe volume were determined as follows: The probe volume
was centered on 4 vertical wire of known diameter, _&:,,. The probe volume was then
traversed axially in a horizontal plane toward the wire from a point nearby until a
diffraction pattemn was 1 observed. At this point the cdge of the probe volume was
iouching the wire. The X location of the center of the probe volume, X1, was recorded
and the procedure repcated from the opposite side of the wire to obtain X; The
diameter of the probe volume was determined from

d, =

v

-~ .

Xy - X,

P

~d, (3)

A similar procedure was cmiployed in the Z direction to obtain the length of the probe
volume from
T, - |?'2"EI |‘:’:v

v

(4)

Several such mcasurements were averaged to obtain the values c-f; = 0,008 am:!d!’:,r = 0.045.
3.1.4 Pressures

The microphone was calibrated in situ belore each test period by application of a
140-db sound pressure level at a frequency of 1 kHz to the microphone diaphragm by
means of a piston phone, having a certified accuracy of *0.5 db. The Scanivalve and
Kistler transducers were also calibrated before each test period using the ART pressure
calibration rig. The zero or no-load level was set by venting both sides of the transducer
diaphragm to atmosphere, The span or maximum pressure value was set by exposing the
reference side of the diaphragm to 2 vacuum of less than one micron of mercury and the
measurement side to a known pressure.

3.2 DATA REDUCTION EQUATIONS ,

The primary data of this investigation were measurements of the velocity field. The
instantaneous scatter source speed normal to the LV fringes was determined from

! A 1 (5)
I N (?—’n)

10
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where A is the LV radiation frequency, ¢ is the angle between the beams, 7; is the period
measured by the LV electronics, and fg is the Bragg-cell frequency. The mean speed was
obtained statistically from a collection of N measurements by the relation

N
= L s, B
=1
N

R 12(5l —<5>) 2 ©)

1=1
The value of N was 1,000 for these experiments. The fringes were rotated 45 deg with
respect to the tunnel centerline. '1."]1e velocity components, specific Reynolds shear, and
specific turbulent kinetic energy can be obtained in the model coordinates (see Figs. 3
and 4) from the following relations (see, c.g., Refs. 16 and 17):

<l = (<b>1+<5>2)/\f? (8)

v o (<s>,-<5>2)/\!2_ )

e’ = (sf_sg)/g (10)

s o (ohreesds) f2o (e cv) (11)

where the subscripts 1 and 2 indicate the two fringe systems. The dimensionless variables
corresponding to the above quantities are:

and the variance by

oy
U = <lls/y
o
v P~/
_ i,
¥ = <\”Vm
”~ M Ly
<p'v'> = (u'\r")f'pi
-~
<k> = <L>,"’v2
[~}

The Reynolds shear may be related to the gradients of the mean velocity vector by
a scalar eddy viscosity:
T e oo = —p<u’V > p(@<U>ay) (12)
where y is the spacial variable normal to the axis of symmetry. It is usual to include a
term pd<V>/dX in the denominator, but this term has not been used because there was
insufficient data to accurately determine the axial derivatives. The density, p,
temperature, T, and viscosity, g, were determined from

o~ Taw Tuw I 2 =1
P pip = T/ s [ = =1 — (13)
o o uuo

11
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where ¥ = <u>? + <V>2, T, is the mecasured adiabatic wall temperature, and

)= 1.0869 1070 T3 2 (T 1 110.33), T (14)
m

where T is the local temperature and all temperatures are in degrees Kelvin. The subscript
oo refers to the freestream conditions.

The pressure readings from the tunnel wall and model surface are presented in the
form of pressure coefficient, C,,

C, = (15)

£

where P is the local pressure and
* (16)
3.3 MEASUREMENT UNCERTAINTIES

Uncertainiies (combinations of systematic and random errors) of the basic tunnel
parameters shown in Table 2 were estimated from repeated calibration of the
instrumentation and from the repeatability and uniformity of the test section flow during
calibration. Uncertainties in the instrumentation systems were estimated from repeat
calibration of the systems against secondary standards whose uncertainties are traceable
to the National Bureau of Standards calibration equipment. The instrument uncertainties
are combined using the Tayler series method of error propagation described in Ref. 18 to
determine the uncerfainties of the reduced parameters given in Table 2. The uncertainty
in C; is *0.017 at a Mach number of 0.64. However, the repeatability of Cp as
determined by the root mean square of 12 to !5 separate measurements of C; over the
period of the test was nominally *0.005. The repeatability of each static pressure lies
within the symbols used to indicate the pressure data in the subsequent figures.

Uncertainties in the LY measurements are much more difficult to asscss. These
uncertainties depend upon the accuracy with which individual particle velocities are
measured, the accuracy with which the particle follows the flow, and the number of
samples collected for statistical analysis. Because of the complexities associated with
estimates of the accuracy of individual particle velocity measurements, no definitive
information is available. A Stokes flow analysis showed that particles in the one-micron
range would follow the flow at the conditions of the test. The expected statistical
uncertainties based on a 95-percent confidence level, Ref. 19, are given by

M<S>) = za/( JNA) (17)

12
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and

Aleress) = 2 (B — Vi = /M2 /N (18)

where s2 is the measured variance and <S8>'is the measured mean value of any component
of velocity in this case, o2 is the variance and A the mean of the true distribution of
speeds, § is the kwtosis of the distribution defined such that § equals 3 for a Gaussian
distribution. The number of samples, N, is cqual to 1,000 for the present measurements.
Because A(<S>) depends upon the local turbulence, ofA, A(<S>) was found to be in the
range of 4 to 5 percent near the model with nonseparated flow, 10 to 12 percent near
the model with separated flow, and 0.25 to (.55 percent in the free stream. Similarly,
A(s/<8>) was found to vary in the range from 4 to 6 percent throughout the
nonseparated portion of the flow and between 10 to 13 percent in the separated region
near the wall. The reader interested in LV measurcment accuracies and problems
associated with determination ol measurement errors is directed to Cline and Bentley,

Ref. 19, and Asher, et al.. Ref. 20.
4.0 RESULTS AND DISCUSSION

Mean velocity vectars, specific turbulent kinatic enerpy, and specific Reynolds shear
profiles were obtained in a plane of symmctry on both models at a Mach number of 0.64
and a forebody diameter Reynolds number of 2.886 x 10%. Profiles, defined by
measurencnts at approximately 65 radii distributed between the model surface and the
test section wall, werc obtained at 12 axial locations on the aEached-ﬂow model (i =
1.77) and at 13 axial locations on the separated-flow model (L = 0.8). Supplementary
partial profiles at approximately 40 radii distributed from the surface to a distance of
one-half forehady diameter away from the model were also measured at 5 axial locations
on each model. These latter profiles were concentrated in the “cusp' region formed by
the junction of the boattail and solid plume simulator.

4.1 ATTACHED-FLOW MODEL

The measured mean {low vectors about the attached-flow, circular-arc, boattail
geometry (I = 1.77) are presented in Fig. 7. The distribution of measurement locations
and the variation of the mean velocity ficld are indicated. All measurements in this and
subscquent figures are made dimensionless by the meun frec-stream speed, v,. A morc
detailed depiction of the Mow field in the cusp region is shown in Fig. 8. The fullness of
the velocity distributions (Fig. 8a) decreases and then increases along the cusp in the
direction of MNow. This is consistent with the expected compression in the flow in this
region of the model. Figures 8b and c illustrate the variation of the dimensionless specific



AEDC-TR-79-22

-~
turbulent kinetic energy, k. and the specific Reynolds shear component, <u'v’>. These
fisures indicate that a local maximum is formed in the profiles as the flow passes over
the cusp.

The axial and radial components of the mean velocity, <ﬁ> and <"\?>, are
presented in Figs. 9 and 10. respectively. The turbulence quantities ’iE and <T1‘r':'> are
displayed in Figs. 11 and 12, In order to assess the validity of the measurements, a
comparison was made between the measured boundary-layer profile at X = -4.062 and
one computed using the turbulent boundary-layer code described in Ref. 21. The
measured model axial pressure distribution between the stilling chamber and ’I’E = 4,062,
tabulated in Table 3, was used in the calculation. The resultant, calculated prefile is
depicted by the dashed lne in Fig. 9. The boundary-layer integrali properties,
displacement thickness, §*, moment thickness, @, and the local skin-friction coefficient,
cp, were estimated from the measured mean velocity profiles at X = 4.062 and -1.062 by
means of a planar data reduction procedure also delineated in Ref. 21. The use of a
planar analysis to estimate 8%, 8, and ¢y is appropriate because the boundary-layer
thickness at these axial locations is small compared to the modcl radius. An additional
check on the consistency of the data was made by estimating the value of ¢; from the
magnitude of the maximum specific Reynolds shear near the wall, Ku'v'>l,,x. The
usual assumption for zero pressure gradient flows is that the total shear near the wall is

constant:
ACLi>

L
- v >
Ay

7 =
w
As the distance from the wall is increased, the turbulent shear, p<v'v'> becomes
dominant. If this is assumed to occur in the wall region,
a p<n S max

¢p = —= —————— = 2 v > max
Qoe

where [<u'v'>' .. is used as the best approximation of the dominant wall region value

of <u'v™. Results of both comparisons are tabulated in Table 4. In general, the
agreement is quite pood, with the largest disparity occurring between the computed and
measured velocity profiles. This disagreement is not considered to be cxcessive since
accurate initial conditions in the stilling chamber were not available.

Of interest in Fig. 103 is the negative value of <> along the cylindrical portion of
the forebody (i < ). The expected orientation of <V> attributable to boundary-layer
displacement effects is in the positive direction (ie., awayAf'rom the model). This
disparity may be cxplained by noting that the magnitude of <V>> is approximately 0.01
to 0.02, which is within the uncertainty of the measurements for the data of the figure.
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The reversal ol sign of <V>, which can be observed in Figs. 10b and ¢ for Y < 0.15. is
consistent with the change in the slope of the body surface.

The measured boundary conditions are displayed in Fig. 13, which includes the
model axial surface pressure coefficient, Cp, 1 the porous wall axial pressure distribution,
Cp, : and the two mean velocity components <U > and <V > at R = 2.5, The wall
velocity components vary because ol the axial growth of the wall baundary layer, which
is also influcneed by the model flow ficld.

Tabulations of the duta presented in Figs. 9@ through 13 are given in Table 5. The
prafiles have also been fitted by a least-squires cubic spline as functions of the
dimensionless radia! distunce from the model symmetey axis. R. Tabulations of the
coclTicients and their regions of validity ure given in Tabie 6.

4.2 SEPARATED-FLOW MODEL

The measured, mean velocity field about the separated, circulur-ure boattail
geometry (T, = (.8) is shown in Fig. 14. The flow over the forcbody is very similar to
that of the attached-NMow model (Fig. 7). An cxpunsion of the cusp region is shown in
Fig. 15. The reversed flow is clearly seen in Fig. 15a. The profiles of the turbulence
quuntiticsdlz and <'¢'> shown in Figs. 15b and ¢ exhibit the local maximum obscrved to
be developing in Figs. 8b and ¢ In addition. these profiles develop a second local
maximum in the axial region near the cusp. A significant reduction in the turbulence
quantitics k and <@%"> is shown in the reversed-flow region near the cusp. Figure 15¢
indicates a sign reversal in <G'%'> for the profile at the cusp, which may be due to
measurement in acouracy.

The meuan velocity components <ﬁ> 4nd <V> and turbulence quantitics % and
<> are shown in Figs. 16 through 19. The region of reversed flow may be clearly
seen in Figs. 16 and 17. Downstream of the cusp the profiles behave in a manner similar
to that exhibited by the attached flow. However, the rate aut which the profiles relax to
patallel-flow shapes is slower for the separuted case.

The mean velocity profile computed by the method of Ref. l at 32 -4.062 is
shown in Fig. 16 by the dashed line. The bounddry slayer purameters, 8* B, und C,, were
computed trom the mean velocity profiles at X = -4.062. -1.062. and -0.562. The
maximum magnitude of <T'¥'> near the wall was used to compute a sccond estimate of
C;. The results of these calculations are presented in Table 7 and are in good agreement.

15



AEDC-TR-79-22

Pws <ﬂ >, and <Vw> are presented in
Fig. 20. There is a slight difference in axial l()(.dtmns of the C,, data between Figs. 13
and 20 that is due to a shift in the origin of X relative to the tunm,l wall bx.twu.,n the
twe model installations. The disagreement in the repeat measurcments of <V > shown
in Fig. 20 cannot be explained. A similar shift in <ﬁw> would be observed if the scales
were the same.

The measured boundary conditions. CPM= C

Tabulations of the measurements presented in Figs. 16 through 20 may be found in
Table 8. The profiles have been fitted by 4 least-squares cubic spline as a function of R.
The polynomial coefficients und ranges of validity are given in Table 9.

4.3 EDDY VISCOSITY

Radial distributions of eddy viscosity were computed from the measured values of
the mean velocity and specific Reynolds shear according to Eq. (12), The measurements
were  first fit with a least-squares cubic spline (see Tables 6 and 9), the derivative
e<U>/dy cvaluated. and g and p computed from Egs. (13) and (14). The resulting
distributions are presented in Figs. 21 and 22 and tabulated in Tables 10 and 11 for the
attached- and separated-flow models. respectively.

The most noticeable characteristic of the profiles is that they undulate. The
undulations may be real. However. therc are two factors that may artifically contribute
to the waviness. First, data were not obtained at a sufficient number of radial points,
particularly neor the body. to allow accurate evaluation of the derivative a<‘i}>fai?.‘
Second, the statisticul accuracy of the turbulence guantity <™ {nominally, 8 to 10
percent) is not sufficient to resolve the difference between actual data trends and
spurious data scatter. These Ffactors combine to cause € to diverge when the mezn
velocity is cssentially constant (e.g.. as 1t approaches the free stream). That is, whenever
a<ﬂ>,ray — 0 faster than <t'9"> — 0, the ratio tends to diverge. This effect is evidenced in
Figs. 210 und 22a.

It was neted in Section 3.2 that Eq. (12) defining € did not have a term 3<V>/8X
included in the denominator. This term, which is usually included in the definition of €
for generul coordinale systems (sec. c.g, Ref. 22), was dropped from Eq. (12) becausc
the axial separation of profiles precluded accurate evaluation of X derivatives and the
statistical uncertainty of the measurements was too great to permit accurate evalnations
of derivatives of <V>, '
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5.0 CONCLUDING REMARKS

High-quality measurements ol mean velocity, specific turbulent kinetic energy. and
specific Reynolds shear have been made in a symmetry plane of two axisymmetric,
circular-arc, boattail geometries, each ‘having a solid plume simulator. The data were
obtuined at a Mach number of 0.64 and Reynolds number based on model maximum
diameter of 2.886 x 105 using a laser velocimeter. Ancillary measurements of model surface
and tunnel wall static pressures and velocity veetors in the neighborhood of the tunnel wall
have alse been made. These data were obtained to permit the dircet comparison of
mean-flow variables, such as velocities and pressures, with computations and fo serve as a
basis for the development of turbulence models applicable 1o complex flows, specifically,
those with separation. The initial boundary-layer profiles of both moedels were found to be
in reasonably good agreement with boundary-layer calculations made using the measured
forcbody pressure distribution. Estimates of forebody, local, skin-friction coeflicients
inferred from the mean velocity profile and from the specific Reynolds shear were found to
be in good agreement.

Extensions of this work should be directed towuard obtaining data that will better
assist the development of turbulence models. This means making velocity measurements
at smaller spatia! intervals, purticularly in the cusp regions. This will permit more accurate
evaluation of derivatives and hence a better description of quantities currently used in
computations, such as the eddy viscosity.
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Table 1. Model Geometry

As-Built Geometry
Model Length,'f =1.77 T = 0.8
Axial Positien, Radius, Axial Position, Radius,
X Ly X R

0.0 0.5004 0.0 0,4998
0.126 0.4982 0.050 0.4985
0.278 0.4928 0. 101 0.4953
0.4 0.4847 0.152 0.4903
0.583 0.4727 0.202 0.4840
0.735 0.4574 0.253 0.4758
0.887 0.4383 0.304 ). 4665
1.039 0.4150 0.354 0.4533
1.191 0.3881 0.405 0.4388
1,343 0.3580 0.456 0.4225
1.495 0.3240 0.507 0.4038
1.648 (.2858 0.557 0.3833
1.767 0.2565 0.608 0.3602
1.803 0.2676 D.659 0.3351
1.841 0.2776 0.709 0.3079
1.879 0.2871 0.760 0.2775
1,920 0.2964 0.800 0.2561
1.961 0.3049 0.836 0.2671
2,004 0.3124 0.874 0.2774
2,048 0.3190 0.912 0.2870
2.093 0.3247 0.953 0.2962
2,140 0.3296 0.994 0.3045
2,188 0.3338 1.037 0.3119
2,237 0.3371 1,081 0.3186
2,288 0.3396 1.126 0.3246
2,341 0.3410 1.173 0.32585
2,395 0.3414 1.221 0.3337
1.270 0.3371

; 1.321 0.3394

1.374 0.3408

1.428 0.3411
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Table 1. Concluded
I. C. The Circular-Arc Boatlail Equation

Boattail Contour

}
{ T
112 K]
di?
y Y
FaS
e — L i
./
Re In Dimensionless Variables
2 1/2
R - (u) % —(TZ'A2)+9'2
c 24 28 /
where
A- 21 (1-1)

Attached-Fiow Model

T-1v77 R- vf42.26795952 -R2 - 6.001381355

Separated-Flow Model

FAS Fal A?
L=1.77 R =,/7.040062102 - X° - 0. 928622449

G4

(T

(12)

(T3}



Table 2. Measurement Uncertainties for M_ = 0.64

Parameter Uncertainty
c_ - £0.017
P
M +D. 0056
=]
P +300 pascals
q. *350 pascals

65
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Table 3. Forebody Pressure Distribution

Axial C
Position, Py
X
-24.5 1.1066
-21 0 1,0110
~20.5 0.5811
-18.5 0.3983
-16-5 0.2820
-15.0 0-1686
-14.0 0.1337
-13.0 0.1020
-12.0 0 .0831
-11.5 0.0827
-11.0 0.0763
-10.5 0.0790
-10.0 0.0735
- 0.5 0.0616
- 9.0 0.0661
- 8.5 0.1272
- 8.0 0.0547
- 7.5 0.0446
- 7.0 0.0418
- 6.5 0.0326
- 6.0 0.0014
- 5.0 -0,0043
- 4.5 0.0196
- 4.0 0.0190

06
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Table 4. Comparison of Boundary-Layer Parameters, Attached-Flow Model

From From
Parameter Calculation Mean Velocity Specific Reynolds
{Ref. 21) Measurements Shear Measurement#®
{Ref. 21)
X = =4.062
o~ A g'J
g 0.0292 0.0256 1" -—-
~ " o W3
0 0.0197 0.9173 -
20
Cf 0.80276 0.00300 0.00333
X = =1.062
[ _— 0.0295
) — 0.0197
cf -_— 0,00290 0.00313

% The coefficient of skin friction was computed from the specific
Reynolds' Shear by

<utv™ ]
= - °F max = -2 p|<u'v?>{

q

c
i max

[-~)

where p is given by Eq. (13),
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Table 5. Data Tabulation, Attached-Flow Madel

Model Surface

Tunnel Wall

X c X c X c
Py Py Py
2.626 0.0053 -7.5 0.0
“_5,0 -0.0043 3.376 0.0053 -6.0 0.0003
~4.5 0.0196 4.126 | =0.0020 -5.5 0.0023
-4.0 0.0190 4.876 | -0.0291 -5.0 _—
/=35 0.0236 ~4.5 0.0025

~3.0 0.0181 -4.0 0.0100
-2.5 0,0118 -3,5 0.0075
-2.0 0.0080 -3.0 0.0118
-1.5 -0.0030 -2.5 0.0236
—0.874 | -0.0126 -2.0 0.0118
-0.624 | -0.0204 -1.5 0.0025
~0.374 | -0.0289 -1.0 0.0023
-0.124 | -0.0535 -0.5 0.0028
0.126 | -0.0877 0.0 0.0045
0.251 | -0.0910 0.5 0.0050
0.376 | -0.0990 1.0 0.0040
0.501 | -0.0983 1.5 0.0048
0.625 | -0.0840 2.0 0.0055
0.751 | -0.0716 2.5 0.0093
0.876 | -0.0611 3.0 0.0049
1.001 | -0.0282 3.5 0.0035
1.126 0t00?3 4.0 0.0053
1.251 olos10

1.376 0"663;j)

1,501 0. 1440

1.625 0.1943

1.751 0.2256

1.876 0.2128

2.001 0.1158

2.126 0.0399

2.251 | -0.0081

2.376 | =0.0153

2.501 0.0030
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Table 5. Continued

Attached-Flow Model

% = -4.062 ﬁswface = 0.500 v, = 211 m/sec
A

I Y ﬁ <ﬁ> < G> E X 104 <"y’
1 0.004 0504 0653 ~0.012 50.2 =]15.2
2 0.009 0.509 0.590 0,012 45.4 =15,3
3 D014 D514 0«T14% -0-011 ‘3.; =lh.9?
& 0.019 D.519 0. 739 «0,010 42,0 =1645
5 0.02% 0.524 0.757 '0.012 41.7 14,7
& 0.,0P9 0.529 0.773 =0.011 41,3 «17.2
T D.0234 0.534 0.T85 »0.0123 36.H =13,7
B 0.039 0,539 0.B00 0,012 7.4 =14,7
9 Q064 0.544 D.B81¢4 0,017 34,0 slé.0
10 0eD49 0e569 0.82% =0.010 37.6 =16+%
11 D054 0.554 0.838 «0.013 36,7 =13.3
12 D059 D559 0,049 =0.01% 31.9 «1l0.%
13 J+0646 DeS64 0.952 =04017 30.8 =13.3
lé 0066 De564 0.95% 0,019 30.5 =11.7
15 0.069 0.569 0.865 =0.015 2945 »10.8
ls 0,074 0.574 G.378 =0,014 29.9 =12.3
17 0079 0579 0.887 =0.015 26.3 -8.8
18 0:084 0.5B84 0.892 0,020 26,9 =8:1
19 f.089 0.58% 0.899 =0,021 23,4 =8,1
20 0.0B9 0.58% 0,503 =0.019 21,58 =0,5
21 0,094 0.59% 0.501 ~0.015 24,8 =B.5
22 0009& D554 0,705 =0+§15 23.% =8,3
23 0,094 D594 0.907 =0,017 22,9 =8.8
24 0,099 0.599 0915 =0.014 £2.9 =8,8
25 0.099 0,599 0:914 =0.017 €2.:6 =T.5
26 0.104 0,604 0.925 =0,020 19,8 =547
27 O.114 G614 0,940 =G,019 1T.6 =5,5
28 0.12% D.624 DeBd7 0,020 16,0 =d 0
29 D134 D634 0959 =04017 14.56 LETL
3o Deléds -1 T 0.969 =0s019 9.8 =2el
3] De154& 0.554 0.978 =0,016 4,5 =2,5
32 D,15% D.554% DeO70 =0,0)8 Bel 2,0
33 felbé D664 0,983 =0,011 Ted =3,8
34 Dalbi DeB64 0.981 =0,015 7.7 «l o b
35 DalTh Deb74 0.988 -0,020 3.8 =0e3
Jé OulTh D574 0.989 =0.02] 4,1 0.6
37 D174 De&7s 0.992 0,018 5.8 1.7
£ 38 0:184% 0.684 0392 ~0.012 5.7 2T
39 0184 0.684 0.589 =0,019 4.1 =06
40 0.184 0.584 0.991 =0.017 4.8 =1:3
41 0,194 0.6%¢ 0.993 =G,011 5.8 -1.7
42 0.194 0654 0.395 =0,017 3,9 1.4
43 0206 0.704% 00998 -0-01‘ ‘.3 * -lle
(1% 0.214 nl.rl‘ 0099‘ -0.016 3.6 -lcl
‘5 00225 0.12‘ 0!997 '0.019 30‘ '103
46 D.23% D734 0.,999 =0,017 2.9 =].2
a7 De244 D744 0.598 =0,014 1% J =].2
48 0.254 0«754 0.998 =J,01% 3.0 =1.7
49 De264 D764 0D.399 «0,017 2a? =].2
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A
X = -4.062

A
Rsurfa-ce
¥

0.274
0,284
0.294
0,304
0.324
Oe344d
0e364
0.384
Oedd
D424
[P Y'Y
Oebbd
0484
0.504
D554
0.604%
D654
0.704
0eT5%
0,804
0.B54
0504
0954
1004
la104%
1.204%
l.304
l1.404
1+504
1,504
la 70
1.804
1:90%
2,004
2.104%
2.204
2s:304

= (.500

A

GCaTTs
0.784
0,794
0.B0%
G.B24
0.844
D.B84
0,884
0904
0.924
0,964
D.964
0.%84
1.004
1.054
la10%
le154%
le204
1.258
1304
1.354
led04
14454
1.504
1:804
1704
1.8404
1.90¢
2.004
24,104
20204
2+305
2:404
2504
2.604
2,704
2+804

Table 5. Continued

Attached-Flow Model

v, = 211 m/sec
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Fa)
<>

~0.01%
~0,015
=0.0186
=04015
~0.01%
=0,016
-°|016
~04016
»0.015
=0.016
=0,015
'0.01‘
=D,018
=0.011
=0,013
-°|017
=0,016
-0'017'
=0.01%
=0.0)6
=0.017
-0.0!9
~G+019
=0.019
=0.019
«0.020
=t.021
=f.022
=0.021
-0.024
=0.022
=0,0264
0,024
-0,016
=0.013
~0.Q13

D.002
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b4
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a
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Table 5. Continued
Attached-Flow Model

N A
§=-1.062 Ry eppce = 0-500 v, = 212 m/sec
M

A A A

1 Y R <U>» <¥> k x 104 <hv->
1 0.004 Ga504 0.507 0,023 6l.8 =101
2 0.009 0.509 D.,558 «0,019 51,8 =15.4%
3 0.014 DeDks 04692 =0.,015 40,0 =11.7
4 0.8419 0.519 0aT16 =0a012 LY | =13.8
5 0.024 0.524 OaTé] «0.013 40.56 =15,3
& 0.029 0.529 0.T58 »0.015 40,6 =15.3
T 0.034 0.53% 0171 =0,010 38,8 =14.%
B 0.039 0.539 0,785 «0.012 36.1 =13.6
9 O« 044 0.544 B.796 0,011 ig.2 =]5.6
10 D.049 D545 0.809 =0,012 36.9 =12+9
1l D054 B+554 0.821 =0,013 4.4 =13,2
12 0.059 0,559 D.R32 =0.012 LI ) =13,2
13 D.084& D.564 0,839 =(,009 6,4 13,2
1ls 0.064 0.564 Q.B42 =-0.014% 31.3 =-8,8
15 0« 069 0.569 Oe 84D =-0,013 3.8 =11.9
16 0.069 0.569 0.652 =0,012 3.2 =12.6
17 0.07% 0.574% D.852 =0.008 32.5 =11.3
18 0.074% 0.574 0,854 =0.010 33,4 =i2.,3
19 0079 0.57% 0+B65 =0,013 30.6 =13,2
20 G079 0.579 D.869 =0,009 29,3 =10.7
cl 0.084 0.586 0.B70 =0.,016 28.4 =5,.8
22 0-08# 0.58‘ 0.371 -00012 30.5 -9k
23 0.089 0.589 D.BT7Y =0.016 2T.% “Be9
24 0.08% 0.589 0.885 =0,018 25.8 =107
4] 0009# D|59$ U.SBT =0,014 26" .807
26 0.099 D.599 0.0898 0,013 25.3 -5,3
et 3+104 0.504 0.501 =-0,012 27,3 =Tel
28 Oe104 D.604 0.905 0,012 25.2 =T.8
29 04114 D.61% D917 =0.014 22.5 =Tuh
30 O«11% 0.614 0.925 =0.,006 15.8 =14,1
31 DelZ2% 0.626 D524 =0.007 23.5 =62
32 GelZ24 D.624 0.927 =0.014 20.2 LTS}
33 D134 0.5634 0367 0,011 18,9 =540
34 Beléé 0.544 0l95° ‘o.ola 18.# -5.5
35 Osléé Dab44 0:.554 =04016 18,6 haT
36 0.154 D.654 0.954% =0,010 15,13 L L)
ar 0+154% 0.654% 0D.564% =0.014 13.4% 5.2
3e .16 0.564 De®TO -0,0)2 9.7 2.2
39 0,154 0,654 0,971 =-0,013 11.3 =3.8
40 0el74 0.:6T& 0965 =0.007 10.7 =3.3
41 0.]7# 0157‘ 019’7 "0-017 10.2 '2.7
&2 De180 0.584% 0.981 =0,013 10.1 =1.8
43 Ds1964 D694 D.988 =0,014% 8.1 =2.8
&& 0204 O.TOA 0,350 =0,015% 5,1 =]lae6
45 D.214% OuTld D, 996 =0.014% 6,7 0.7
&6 D224 0. T24 1.000 =0,015 6,3 =1.5
*7 Do244 DeThe l.001 =0,016 3.6 =1e3
48 0.264 0.754 l1.004 ~0,013 o7 . 0,6
&9 D.284 04784 1]005 =0.012 4,4 ={,9
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A
X

Table 5. Gontinued
Attached-Flow Model

“1.062  Rgyppace = 0-500 v, = 212 m/sec

A A A
I Y R <U> <¥> k x ll[l4 <U"¥*>
50 0s304 G804 1.000 0,013 3,4 =1.1
51 0.324 0.824 1.003 0,014 2.8 «0,7
52 0.344 0«84a l1.003 =0,014% 2.9 =]l.2
53 0.364 0.864% la004& =0,015 2.3 =0, 7T
54 0.384 0,884 1.002 =0,017 249 =1.2
55 Oed0h 0.904 1003 . =Q.016 3.3 =0.,8
56 De424 0.92% 1.006 7 =0,013 3,1 =140
57 Qoedié D944 1«003 =0.018 26 -0.%
58 LI YT D.96% 1.005 =f,018 2.5 -0,7T
59 OehBA 0.984 1004 0,017 J.1 =1,0
60 0,504 leOD4 l.002 =0,01% 2.8 0,7
b1 0554 1054 1.004 0,017 Z2.¥ =f}¢5
62 0604 lallis 1«004& =0,019 243 =0,T
63 0.654 1.15% 1.002 «0.017 2.8 0,7
64 0.704 le20% 1.003 =0,01%6 3,3 «0,8
655 0.754 1l.25% 1.004 =04,017T &y b 0.3
66 D«BD& 12304 0.599 =0,018 3.8 0.3
&7 0.854 1.354 l.002 =0,019 3,2 ul,3
&8 D+904 1eh04 l«0300 =0,015 2,7 0.2
.1} D954 lot54 1.001 =D,016 3,5 =0,5
70 1.004 1.504 0999 =0.,014 3,1 =1.0
71 lel04 1.60% l1.000 0,017 3,5 0.0
T2 1.204 1.T04 0.999 ={4016 3.0 =0.5
73 1304 1.6804 0996 =0.018 .5 =0,5
Th led04 1.904 1.000 =0,021 3.8 0.3
75 le504 2004 0.998 0,017 3.5 =0.5
76 1«706 2:204 0.998 =0.019 3,! =1,0
17 1904 2eblb 0.996 =0,020 3.5 =],:]
78 24104 2+60% 0.994 =0.014 5.3 -0,T
19 Z2+304 2+BD% 0.T754 =0,004 111,3 41,7
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Fa
Fsurface = 0-500

A

Y

0+004
0,009
0.014
0,019
0.026
0.024
0.029
0.02%
0.034
De.034
0.039
O.04%
D.049
0.054
0.05%9
00564
0.069
0,069
0,074
D.076
D074
0.079
0.079
0,079
0,084
0.084
0.089
0094
0,094
0.099
0,099
04,104
0104
0.104
GulOd_
Dellé
fellse
CulZ2h
0134
0148
0.154
0.164
0.164
DL176
0s174
U184
0.194
0.204
D224

R

0.504
0.509
D:514
0,519
0.524
D524
0.529
B.529
0.534
0534
0.539
0.544
D549
0554
0,559
0.564
0.56%
0,569
0.:574%
0.57%
0.574%
0579
D.579
0.579
0.584%
0.584
0,589
D594
0.594%
04599
0.599
0.604
0.5604
0.604
0.604%
0.614
0s514%
0.624
0.634
[ Y.11}
0.654
0,664
0.664
D.574%
D676
D.684
0.6946
0.704
0.726

Table 5. Continued
Attached-Flow Model

v, © 212 m/sec

[.9
<>

0+673
0.721
0740
0.TES
0,774
0.T81
0797
GeTOT
0.%'0
0.B13
0,921
0,835
D.B42
D.BS52
0.8563
0.BTh
0.883
0.889
0,885
0.0890
0.0892
0.B93
D.B94
0.8990
0,901
0,901
0.908
0.9123
D915
0.219
0.922
0.5%28
0.929
0,932
0.9237
D.943
Da.9646
0,954
0.965
02971
D984
D.9%86
0,990
0,993
0.99%
1.002
1.008%
1010
1.018

73

A
<>

0,024
-0.021
-01018
=0.018
=0,01%5
-0.015
=-0,0820
=0,022
=0.,015
-0-020
=0,023
=f.021
-0,015
=0.022
=0,025
«0,022
=0,020
0,020
=3,020
-0.023
«0,025
=0,020
=0,023
-0.029
=0,01%
=0,02%
=0.021
=0.020
0,020
=0,020
=0.023
-DIOZT
=0.,028
=0.025
=0,021
«0,017
w0028
=0.024
'01“29
«0.025
=-0,026
=0.024
=0,020
wl,021
=0.028
=027
=0.029
‘0-92?
-0-025

ﬂ X 104_

SI.&
43,2
42.@
39,8
39,6
38,8
34,5
3ar.s.
7,5
37.8
Jﬁ.ﬁ
as,s
35,1
0.6
30.0
0.6
2647
2.5
29,3
Jn.&
29,6
30,2
30,9
27,8
0,2
27.8
29.0
2542
28.9
26,3
26.3
25.5
24,1
25.5
2l.6
22,7
22.3
2l.l
18,%
1‘.9
15, %
14,3
13.3
11,1
11.4
10.5
8,1
Tel
Bal

AEDQC-TR-79-22
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Table 5. Continued
Attached-Flow Model

M
0.0 Rsurface = (.500 v, T 212 mfsec
A A A A

1 ¥ R <> <>
S50 De2b4 OeThé& 1.018 -$,025
51 D264 D.T84 l1.018 =-H.021]
52 0.284 0.784 ls0186 =0,025%
53 0304 D.804 l.021 =0,02&
54 0.324 D824 1,019 =0,026
55 [PELTY DeB44 1.017 =0,026
56 De364% 0,864 l.020 =3, 027
57 0+38% 0.8B4% 1.021 =0.02%
58 DebDé 0,904 le017 =0,026
59 Deb2a 0924 la019 =0,026
50 Dabbitds 0944 lalé =0,023
61 Vet 0.964 1.015 -0.028
62 0+484 D.984 1.015 =-0.028
63 0.504 1.004 1.017 -0,026
6‘ 0.554 1-05‘ 1!013 w024
65 Da2604 1.104% 1,008 »0.023
66 0.654 1.154 1.008 =0,025
&7 0700 l.204% l1.012 wdaW027
68 0«754 l1.254 1.014 =0.027
&9 0.804 1,304 1.011 ~0,028
T0 0,854 1,354 l1.010 =Nl.027
Tl 0.90% leb04& 1.010 =0, 025
Te 0.954 Let54 1.006 0,021
73 1.004 1.50% 1.007 =0.024%
74 1,104 1.604 1,007 ~H,028
75 1.204% 1.704 1.006 0,029
Té 1.304 1030“ 1'@05 -00031
77 lek0é 1.904 1004 =-0,032
8 14504 2004 1.003 =0,031
79 1.704& 2+204% 1.001 =0,028
ag 1.904 2+604 0.398 =U,023
a1 22104 24604 0.996 =0,020
82 2.304 2806 0-731 '0.003

83 24379 24879 04542 0.025

74
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=04
=]1,2
=0,.8
=08
=1:s3
=1s2
=0,8
-#.3
-UQB
-015
=l.1
=045
=0eT

0.0
=]l
=(asb
=0.4
=0e%
=(a7
=1.1
=0.9
=8
=0,.3
=07
-0.9
=0.2
-0'9
=0.2
=D.5
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0.7
2S.7
6.4
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Table 6. Continued

Attached-Flow Mede]

A 11
X=0.438 stface = 0.485 v, = 214 m/sec
A

A

1 ¥ & <{> <¥> k x 104 <U’¥*>

1 D004 Ge489 Debb4 3,051 65.3 =1T.8

2 0.009 0494 0,713 =0,060 47.6 =18.3

3 Da01l6 04499 Da764T =0,062 4046 =143

& 0.019 0504 0.773 =0,.060 42,7 =164

L 0.024 0.509 0.792 «0,083 38.1 16,7

& De024 0.509 D796 ~0.062 38.5 alb.h

4 D.029 0.51% D.903 =0,059 37.1 =13.,6

] 0.029 0e514 0.805 =0.065 39.1 =15.7

9 0034 04519 04823 «0a061 at.l =13.6
10 0+034 04519 D.823 =0.085 6% =1da.3
11 0.039 0.52% 0930 «0, 08686 34,1 =ldeb
12 Dadad 84529 Ge84%2 04062 6.7 «l4.0
13 Da049 0534 0.854 0,044 33.7 =13.0
14 0.054 0.539 0.853 «0,069 2.5 =léde2
15 0.059 04564 0.866 ~0.064 28,8 =10.5
16 0059 GeS04% 0.859 =(.063 32.5 =lée2
17 b.064 0.54% 0875 =04,065 D6 =12.3
18 0.0864 0+549 0,875 =0,064 29, 4 =9,9
19 0,069 0554 0,888 =l 064 29,1 =12,0
€0 0.0T% 0.559 0.896 =l 054 30.3 =10.8
21 0.079 0.564 0.501 0. 063 2T.3 =10.2
22 0e084 0.569 D307 =0,067 25.4 =Tsl
23 0. 089 D574 0.916 =0,066 26. % =Dk
26 0.094' 0‘579 00923 -0.065 2306 *E.B
25 0.099 0584 Ge 329 ~0.065 24,8 -Ta7
26 0.104& 0.589 0,233 0,087 22.8 =f,.0
a7 fall4 0.599 0«93 =0,070 21,3 =5.5
28 Dal24 0.5609 G.960 =0 065 18.49 =hel
29 0s134 D+619 0.365 =0.066 l1a.8 =6l
30 Oslité 0+629 0378 0,081 15.7 =Ss0
31 0.154 0.639 0.587 =0.062 15.1 =8 ok
az 02174 0.5659 0.987 =0,060 13!3 =-2:5
33 0.184 0D.6649 1,006 G061 10,4 =23
34 0.194 045679 1.008 =J.061 B44 =]e2
as 0.204 0.5689 laD14% =0,059 Teb =145
k[.} 0224 OeT09 \ 1017 0,060 5.9 =0T
a7 U244 d.T29 le2% =0.,055 5.3 =l.3
K]} 0.264 ﬂ-?‘? 1.022 -0.055 ‘us "0-9
39 Da2B6 0.769 1-325 =0.05% 4a0 =0.6
&0 0:30¢ 0.789 1,025 =0.056& 3.7 =0s3
41 0e324 0.809 l.026 =0,051 3.7 =048
&2 De344 0.829 1.027 =0.,082 3.2 0.8
43 D.364 0.849 1-02. =0.051 3.‘ 0.5
L 1) 0384 D.869 l.021 -0.048 I b =0.5
45 0.404 0.889 1,023 =0 ,048 3.4 =0,5
46 Dad24 0.%09 l.022 w0047 344 =05
47 Oaddd 0+%29 len2l 0,048 3.4 .5
48 Dadbbée 0eF49 l.018 w0047 3.7 =0.8
49 0s4B4 0.969 1.01% =0.044 3.4 ={.5
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Tahle 5. Continued
Attached-Flow Model

A A
L= 0.438 Reurface = 0-485 v, = 214 m/sec
Y
I Y R <li> < 9> E X 1{1‘l <U¢->
50 0+50% 0.989 l.01% =D,044 .6 w(a.5
51 0554 1.039 l1.018 «B,043 J.6 =%.5
52 0604 1,089 1.017 =0.042 3.7 =0.8
53 00654 1.13% llDl“ '0-039 Jah =05
54 0.654 la139 1.015 =0, 040 3,2 =0,8
55 0.704 1.18% 1,013 =0.038 LY (a5
56 D754 1.239 1.012 =0,039 3.4 =045
57 0.804 l.28% l.011 =0,040 3.4 =045
58 0.854 1.339 1.011 «0,036 A7 0,3
S9 0904 1+348% 1.008 =0,035 .7 =0.3
60 0554 1,439 1,008 =0,035 .2 ~0.58
61 0,954 le#39 1.010 -3.,033 3.6 =05
62 1!004 1.439 IODOB "0.035 ‘.D w0eb
63 1.104 1.589 leDOT =04,032 $.3 =0.9
&4 1.204& 1589 l.008 =0,031 3.7 =03
-1 1.304& 1.789 1.005 0,034 4,0 =.6
66 14404 1.88% 1.006 =0.031 &,0 =0b
&7 1504 l.985 l.008 =G,031 4.1 =1l
65 1'704 2-189' 10005 -0-030' ‘.D =.6
59 1.904 2359 1,002 =0,029 4,0 “0ab
70 2«104 2589 0.997 =-0,029 TeT 0.4
71 2.30% 2.78% 0759 0.006 82.1 23,0
T2 2381 2+.865 0+595 0,023 128,10 33.0
73 2+408 2+893 0s552 0.0860 11749 18.5
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A
X =0.838
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C-2- R WU Ny TN

A
Rsul-fat:e

D004
0.009
0.014
02019
0,024
0.029
Da03%
F.039
G.029
0,044
BeDad
Be.049
0.054
0059
0.0564
0.069
0.074
0.079
0.084
0,084
0.089
0.0859
De094
00908
G099
0104
0s114
O«114
D.124
Gal24
Dsl34
D134
Deldéd
Dalds
Del5e
Dalbé
0174
0.1084
0.194
0.204
0214
0.22%
D224
Qe2bé
Da2bé
Gs204
0+304
012324
0e344

=0.433

A

D437
Debd2
Dudt?
D+452
Dak57
Dadb?2
0457
0.472
D072
Q477
Gakrt
g.%B2
0.487
Q2492
G697
0502
0.507
0.512
04517
0.517
t.522
0.522
D.527
0a527
0.532
0.537
0«547
04547
04557
0.557
0.567
0.567
G577
0.577
B.587

‘D897

04607
G517
0+627
0,637
0.64T
045657
0.657
DuBTT
0.597
D717
0,737
D.757
04777

Table 5. Continued
Attached-Flow Medel

v, = 214 m/sec

”
<>

0651
0469)
G.720
0.748
Na761
De7B1
D796
D.8309
D.818
0.816
D.B18
D.B32
0.839
DeB&T
0.854
0.862
0,871
0.878
0«B8S
D.BBYS
D.BBY
P890
0.897
0.897
0.203
0.908
D.318
0.5%21
0.932
0.929
0.940
De94]
04945
8.948
0.957
04967
0.975
T.3780
04983
0.593
0e996
l.003
1.002
l.006
1.011
l.012
la014%
1.010
1.009

77

.Y
<¥>

=0,0389
=0,003
«0.094
=0.,100
=0.093
=0,099
=0.103
-0-100
'0-103
-0.101
=0.059
=0,101
=0.104
=(.098
=0,101
=0.101
«-0.098
=0,099
=0,101
=0.102
=3,098
=0,101
«0,096
«{,096
={,096
=0,099
=0,099
=-0,098
«0,093
-0.098
=0,004
=0.095
0,093
0,100
-0.09]
-00093
={}.091
-0 .086
-0.087
«0.087
=0,086
-0,083
=0.086
=-0,080
=0.,077
=0.078
=0,076
=0.074
=0,070'

k x 109

49,6
45,8
3.3
0.9
8,%
35.1
36,8
34,7
32.5
33,7
33,7
33,4
30,13
29.1
29,1
28,2
27,3
27.9
26,7
28,46
23,6
26.7
24,8
25,8
24,2
23.6
20,5
2143
19,5
19,3
19.0
18,8
17,6
18,1

AEDC-TR-79-22

-22.4
=22.6
=158.1
=lbeh
wlB.&
=16s0
=14,0
=12.0
=13.0
=13,0
=11l.4
=10.8
=120
=12e0
=11.1
=10.2
=946
=10.,8
=27
=8,8
=10.8
=TT
3.9
.803
=B.8
5.7
«$,5
‘6.8
5,46
-7.3
=61
a5.9
=S5.4
=5.0
=3.6
=3.9
=4s3
'301
'2-3
L4
'107
«1.3
=0.86
. =08
0.4
0.7
'006
=0eh
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Fay
Rsurface = 0-433

A

Y

0364
0,384
D.404
D824
Dol
DetaB
D484
D504
B0+554
0.604
O.654
DT
0754
D.804%
0.85%&
D+950%
0.95%
1,004
l.104
1.204
1.304
12404
1.504
le704
1904
2.104
2304

R

0.797
0.817
0837
0.857
0.877
0.897
0917
0.537
D.%287
1.037
1,087
1,137
1.187
1.237
1.287
1,337
1.387
14437
1,537
1.637
1.737
1.837
1.937
2137
24337
2537
24737

Table 5. Continued

Attached-Flow Model

v, @ 214 m/fsec
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A
<\>

=3.,070
=04 065
04062
-01062
-0-061
=0.058
=0,058
-00056
-00053
«~0.05]
=0.04%
=0.045
=0,045
=0uDbh
=0,045
=0,043
=0,040D
=0.,039
=040
-0.033
=0,037
=0,031
=0,032
=-0,033
=0,031
=D,026
=0,003
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Ve ~Nein

A
Rsur‘l’a::e
A
Y

D.0D4%
02009
Oe0l&
0.019
D.024
D029
0.034
0039
Delb4%
Delids
0049
Ds069
D.054
0. 054
0.059
0.064
0069
0.074
0,079
0,084
0.080%
0096
0099
0104
Oellé
Del24
0el36
Deléd
0154
0.164
D.174%
Da184
De184
0.194%
D204
D.204
0.224
0e246
D264
D.2B84%
0.304
0,324
Du3bb
0s36%
Oe 384
Deb0h
Ded2b
Oebdd
Oetbé

= 0.380

k

D.384
0.389
0.394
t.399
0.404
0.409
Deblé
Da%l9
Dee2%
Deb24
Ge429
0.42%
0434
Dedd4
Da.439
Dok
Daki9
D.454
0.+859
0464
0s669
OekT4
0,479
D484
D94
G504
0+510
0.524
0.534
Q544
0556
Ne564
04564
0574
0e584
0.584
Oab04
0.624
.17
Oeb60
04584
0704
0724
DeTod
075k
0,784
0.B04
0.B24
D844

Table 5. Continued

Attached-Flow Mode]

v_ =214 mfsec
~ ol
<tl> <V
0.525 =0,104
0.563 =0.106
0.590 =0.107
Ge5627 =J.110
D.548 =0.117
0.572 =0.11%
045691 =0.115
0.705 =0.117
0.715 =0.113
G721 ~0.11%
B.731 =0.115
0.73% . =0.114
04745 ~0e115
0.74%46 =0.118&
0.756 =0.116
0767 ~0113
0.7TH D116
0.787 =0,115
0.791 =0.113
0.803 =D.112
D.80% =-0.1312
0.817 =0.110
0.921 =D.106
0.931 =0.110
0!843 -0.108
0.+854% =0,105
D.B69 =0,108
D.9B2 =0,109
D.8B? =0,106
f.896 =0,09%
01903 -00100
0-920 -0.101
0.919 ~0.104
0.920 -0.099
0-931 ‘0009‘
0.334 (4,099
0349 =0,095
0.950 -3,054
0.4971 =0.08%
04975 =-0.088
0,979 -0,0B3
0.581 =-0.079
D.582 ~0.07&
0,387 =0,075
D«387 =-0,073
0.986 =0.,069
°l9ﬂa '0.069
0-939 '0-065
0.99] =0,064
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I

X =1.238

[aY
R'Su1r"Fa|:l! =0.380

A

¥

0a484
0504
02554
0e6D4
DebS4%
DeT704
0:754%
0.804
0.854
04904
0.95%
1.008
l.104
le204
1304
led04
1+50%
1.704
1.904
2+104
2e306
24477

R

DeB54
0884
0934
0984
1034
l.084
l1.134
1.184
1.234
1.284
1334
1.3B4%
latBé
1.584
1.684
b T84
l.884
2.084
2+284
2.4B4
2+6B4
2857

Table 5. Continved

Attached-Flow Mode]

v, = 214 m/sec
A A

<> <>

0.991 ~0.062
0.9590 =(,061
0.392 ~0.057
0.991 =-3.054
0.991 =0.052
0,392 -0,0&%
D.393 MYy
0396 w0.045
De394 =0,043
0.994 0,043
0,995 ~0.042
0‘996 -ﬂnﬂkl
0,997 =0,036
0,997 0,035
0.999 =0D,03%
0.999 =D,034
1.001 =0.032
l.000 =0,033
14003 =0,030
l1.000 =0,025
0.913 =0,005
Da513 0,039

80

>
b
[
(=]
e

A & 8 B F S 8 B8 % BA E S S S oA
S AD D g W D D D D e = D

A A bt sl pr pd Bt sl et et fud bt b pod b il et ped et

36,1
119.2

A‘

=(ef
(e
(] ek
=0e4
o' P
-0.2
-ﬂ.#
-ﬂo‘
=l.d
w2
L' TL )
a5
=.2
0.6
=0t
=0ad
D42
0.2
Dok
-0.2

5.8
30.8



X

1.438
I

—
= OOE - PN

bt et Bt B et s Pt g
DD =0 U W

n
L=

N
I?‘s urface

A

Y

G«004
0009
0.01%
0.019
0024
0,029
0«03%
0039
ODeObb
02049
0.054
0059
G064
G085
0074
0.07%
0079
0.079
G.08%
0.084
0,080
0.089
0.089
0s09¢
De094
J«09%
0104
Dell4
Del2&
0,134
0144
0154
Delbd
QelV&
0+184
Gal9a
Ja204
0e20%
0214
0.224%
d.224
C.224
04244
0244
G264
0.284%
Ded0h
Be324
Ouldbé

= 0.336

R

0,350
04365
0a350
0.355
04350
04345
0.370
0.375
0+ 380
0+385
0.3%0
0,395
0400
0.405
0,410
0,410
0:+415
0615
0420
04420
04625
0.425
0.425
0.430
0,430
0,435
Oe440
0.450
De&60
0,470
0«%80
0.690
D.500
0.510
D.520
Da330
Ga540
0540
0,550
0.550
04550
D550
D.580
D.580
D.600
Ds620
D640
[ 1Y.1.1
D.68D

g1

Table 5. Continued
Attached-Flow Model

v, = 213 m/sec

)
<>

-Ds0B8
=0,096
-¢.102

=0.,100

~0.106
-0.108
«0,109
=0.109
=0,109
=0,.,110
-0.110
-0,116
-0-111
=0,110
=0,109
=0,111
=0.109
=0,112
=0,111
'0-110
=04110
=3,109
=0.111
=0.1190
=0.109
0,111
=0.108
=0,106
=0,103
=0.104
=Dsl02
=0,103
0,099
=0.,097
-00096
=0.091
=0.092
=0.096
=0.091
=0,087
-l ,090
-0.090
=0.083
=0,089
=$,083
=0,086
=$,0B2
=0.075
0,073

16.3
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% =1.438

50
51
52
53
54
55
56
57

N
HSur-far:e

-

De3bé
0.384
0.404
Qeb2s
Gas
Dedbh
De4uB4
0.504%

= 0.336

R

0.700
0.T20
0.740
0.760
0.78¢
0.B00
0,820
0.840

Table 5. Continued
Attached-Flow Model

v, = 213 m/sec

A A

<UJ> <¥>
D+ 365 =0,070
0.970 =0,0T1
°l971 -O.DEG
0,971 =0,06%
0!9?5 -0.062
0.977 =0.064
D.978 =0.057
0,977 =0,058

[ % |
D.8
0.8
0.5
0.5
Ded
Il
0.5



A
X=1.638
1

O~ 0P -

Fa)
Rsurface = 0-289

R

0293
0.298
D.303
D308
0.311
f.318
0,323
0.328
0.333
0.338
0.343
De348
0,353
04358
0,363
D.358
D373
0.378
D.378
0.383
0.383
0.383
D.388
0.388
0.393
0.393
0.%03
0.403
Q2413
0.423
D433
Y X |
De®53
0463
0473
Ds%83
04493
0513
0.533
0,553
D.573
0.5083
0.b13
0e633
0.653
D.567Y
0.693
0.713
0.733

Table 5. Caoantinued

Attached-Flow Mode}

v = 213 m/sec

o0
A
<>

0,235
D272
0+303
0,339
0,364
d.392
0e420
Do
De&TS
D.4B8
0.512
0.531
0553
0,567
0.5%0
0.506
D.620
D.628
D631
D.642
0.541
Dubdd
D+E56
0.55T
0.565
D560
0D.587
D+5B%
0.710
Oer27
0.740
0,763
D.778
0.789
0.802
D.B1%
D.32%&
0.938
D865
0.9813
0.900
D329
0.329
0.940
0+350
d.952
0.957
D.958
0.362

83

M
<>

=0.,055
=0,063
-0.066
-0.069
«0,072
=0 0T4
=0.081
=0,075
~0,081
~0.078
=0.082
«0,077
=0.082
=0,078
-0,079
=0.085
=-D.082
0,078
=0.077
=0.078
-0.083
-0-082
=0.078
=0.083
=0.077
=0.082
=3,076
~0.082
-0.075
=~0+078
=0.077
=0.081
=0,078
-0,077
=0,074
=0 074
=0,071
=0.065
=0,074%
~0,068
=0.066
=D.070D
«0.065%
=0.062
=0,062
=J.060
-00057
=0,05b6
=0,054

AEDC-TR-79-22

=3T.0
=2
=27l
=ZB+9
=2T.5
=26.:4
=28,.3
=28.9
-27.1
=25.8
-22.0
=Z26.5
*26.5
=20.,6
=20,1
=]19,%
=19.0
=18.5
=20a1
=]19.6
=13,2
=182
=15,5
=]15.4%
=15.4%
=15,4
=166
=12,5
=13,5
=]13,9
=13.7
=11.0
=11.5
8,4
=3,0
-9.2
8,7
'6-0
-#.B
=3,7
ohel
=0.8
ol I
=09

D0

d.0

0.0
wl,.2
=fe2
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A

%= 1.638
I

50
5]
52
53
S4
55
56
5T
58
59
60
61
62
63
64
65
66
&7
68
69
70
71
T2

N
Rsurf‘m:e
¥

[P Y-1Y
DabBé
0.50%
0+554
De604
D654
0a704%
D.754
0.806
N.854
0.90%
0.954
14004
lell4
1200
1.304
led0d
1,504
1.704
1.90%
2106
2304
Ze504

= (.289

R

07513
0,773
§.733
B.6843
0,893
0.943
0.993
1.043
1.093
lelé3
1,193
1,203
1,293
[«383
1493
1.593
1,693
leT93
1993
2.193
24393
2,593
2.793

Table 5. Continued

Attached-Flow Model

v, = 213 m/sec
A A
<lj>» <V¥>
D.963 =0,053
0.967 =0.,052
0.968 =0,051
6.972 =0.049
0,973 =D.044
0.978 ={ie 045
0.979 w0042
0.983 0,040
D.9B5 =0.042
0.987 =0, 040
0,988 =0,039
0,988 =0,039
0,989 «0,040
0.59] =0,033
0992 0,032
0995 =0,035
0,995 =0,033
0.997 =0,031
1.000 =0,030
1,001 =0,031
1.003 =-0,029
0-976 -0.020
D715 0.007

84

=r
»
—_
(=]
S

1.9

2.1

2.1
2el

10,5
95,6

0,2

=02
0.2
0.2
0.2
0.0
0.2
Dok
0.0
0.0
Gal
0.0
Qa0
0.0
0.0
3.2
0.5
NeD
Be
2ed
2644



A
X = 1.688
1
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=0 D 0 e O WD

o) bt g b e et b Pt et
SOD-ErMsFON

NN
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N NN
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B W W W W W e
QOO NN -D

> o
N

43

F.
RSurface
¥

0.004
0,009
D04
0,019
0.024
0.029
0.034
0+039
LI EY
0.049
0.054
0.059
Dok
0.06%
0.074
0.079
De084
D.089
0,094
0+09%
0,099
0.059
0.104
0104
Jellé
024
0.134
D.144
Ds154
0«164
0174
0184
0.194%
De204
0,224
Je244
De2hé
0«264
D.284
0304
D304
D324
Osdbé
D.364
0.384
D404
D24
(T
0sdbé

= 0.276
R

0,280
0.285
0,290
0.295%
0,300
D.305
D.310
0318
0,320
D.325
0.330
0,335
0e340
04345
0.350
0355
0.350
0,365
0,370
0.370

0,375

0375
0,380
0,380
0,390
D«%00
D.410
0.4290
D430
Q.440
0.450
0,980
0.470
0.480
0500
B.520
0.520
0.540
0560
0.580
0.580
0,400
0.620
0eb40
D660
0,680

L0700

0.720
0740

Table b. Continued

Attached-Fiow Model

v, = 210 m/sec

85

=0,0423
=0,052
0,054
=0,057
=0,057
=0 ,060
=D ,064
=-0,05%9
=0,062
=0,0567
=0,083
=0,066
=0.060
-0.067
0,067
=0.0T0
=0.070
-00071
=0.0867
=0.071
-00070
0,068
-0.070
=0.068
=,064
=0,073
0,066
-00065
=0,072
=0,065
=0,066
=0,064
={.065
=0.4067
=0,066
-0.063
=0,.082
«D,063
0,064
-0,059
-0.059
-0|057
=0 .054
=1,055
=0,05%
'0-055
-0.052
=0,050
»0,047

4.7

AEDC-TR-79-22
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Table 5. Continued

Attached-Flow Mode]

X = 1.688 Rsurface = 0-276 v, = 210 m/sec
A A A A
I Y R <> <V>
50 04486 0.760 04974 04049
51 04554 04830 0.981 0,046
52 D.5604 0.880 0.982 =0.041

86
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Table 5. Continued
Attached-Flow Model

i) A
R=1.738  Royprce = 0-262 v, = 210 /sec
A A A A

I Y k <[> <¥> k x 10 <6
1 D.004 Ge2686 0.097 ~J.013 49,5 =23.7
2 0.009 0.271 0,186 =0,048& 52.0 =Zhbe2
3 0014 De276 0.211 ~0a04% G, 9 =2B.3
4 0.019 0.281 0237 «04,0582 5l.2 29,6
S 0.024 0.285 Ge265 0,045 80.0 -25.7
] 0.029 0,291 0.2%3 =0.051 51,2 29,56
7 02034 0.296 0313 0,048 51.% «29,0
8 0,039 0,301 0.342 =057 50,7 =25.0
9 DeQbé 0,306 0363 =0+055 5T.2 -34,.3
10 D049 0.311 0.38% =(.056 §8,7 =32.9
11 0.054 0.316 Oeilb =0,051 49,9 =28,3
12 0.059 0,321 D.032 =0.058 46,58 -23.9
13 0.06% 0,326 De#53 =-0,051 50,90 =25.7
14 0.069 0.331 0.47T =052 48,0 2541
15 0.0T4% 0.336 D.498 =0,055 47,5 =23,2
16 0.079 Ds34) 0.516 =0,054 4T.% =-25,.8
17 0.084 De346 04536 -0.056 43,7 =2242
18 0.089 0.351 D.564% ~0,064% 1.4 -19,9
19 0+09% 04356 0.5T3 ~0,063 38,5 =18.3
20 0099 De36] 0.5913 =(.068 &l.3 =21.7
21 0.104 D.3566 0.610 =0.060 38,1 =]l8e6
e2 0.114 0.376 Dsb34% 0,062 7,0 =]15,5
23 Oel24 0386 0«557 =0,063 34,7 =15.8
24 Jel3k 0.396 D.582 =0,060 33,1 =15:%
5 Geléh 0406 D697 =0,062 3l.1 w13.4
26 D154 Qeklb 0.718 wll 059 3.7 ~12.8
27 Delbd De®26 0.T7313 =0,058 27,7 =11.2
28 0174 0,636 D749 =D,056 28,0 wl2,7
29 0+184 Oubdd DeTHY =0.057 27.1 =11.8
ag 04194 D.456 0,783 0,057 26,8 =103
31 0.20% 0+466 0,794 =0,057 23,9 =97
3z D224 0486 D.818 0,057 24,5 -9 ,2
33 D246 0506 D.842 =f,054 20,2 =7sl
34 D284 0.526 0.864 -D,054 18.9 nh,8
35 De284 0,546 0.979 =0,052 16,3 5.2
as 0.304 D+565 0.903 =0,050 13.6 2,7
37 0.324% 0586 0.912 . =0,05] , 11.7 =245
aB 0344 0,506 0.927 =0,0581 9,0 =22
39 0.3564 0.526 0.338 =0,052 6.4 0.4
&0 0.384 D646 Oe 345 =0,050 Sa7 =0.3
4l 0e404 0.666 D.345 «0.04%9 hab =f1l,3
42 DedQ& D666 0.950 0,044 P | =l,3
43 Dad2s 0.686 0950 0,048 2.5 0.0
LT Dokdd 0.T06 Ds95% ~Ds0dé 2.8 0.7
45 [ YT Qel26 Da 360 =0.047 k) 0.5
46 D.4B4% D.T46 0:963 ~Da.042 .6 0.5
47 D504 3. 786 0.966 =0,04] 4l 0.0
48 0.554 0.816 D972 0,041 3.8 =}.3
49 De60 4 d.8656 D.970 =0,041 346 el
50 0504 0.856 D973 =-0,038 3.5 0.5
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A
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A
Rsurface
A
Y

0.0064
0.009
0.014%
0.019
D.024
0.029
Ga03%
0.039
0« 044
D044
0.049
0049
0054
00546
0.059
D.05%9
De0b4
0.069
0a074
0,079
0+084
0.084
0.089
be089
0,094
0.09%
C,094
0.099
0.099
Ns104
Gel04
0.104
04104
Delld
0sllé
Dsllé
0.114
Delld
0.124
Del2é
0elds
0el3i
0.144%
0slan
0+154
0e164
0174
G184
01946

= 0.261

k

D265
0.270
0.275
D.280
0,285
04290
0.295
0.300
0.305
$4305
0.319
0.310
0.315%
0.315
0.320
0,320
0,325
04330
D335
Codeo
04365
04345
%.+350
0. 350
0,355
01355
0:355
0360
G360
0. 365
0.365
¢.365
0,365
0.3565
0.375
0.375
0.375
$a.375
0,385
0.385
0.395
0+395%
Qea05
0e405
04418
D+425
0,435
0.465
0,455

Table 5. Continued

Attached-Flow Madel

v, = 210 m/sec
A A
<U> < V>
0.079 =0,015
Dellé =0,028
D143 =0,025
De166 =0.025
0.191 =0.021
0.218 =0,030
D281 =0,028
00259 -0-031
U-EBb -0.031’!
0.292 -D,028
00312 ~0.035
0a317 =0.032
04337 =0,030
0,335 =0,034%
04355 =0.028
0.362 =04034
0,382 =0,032
04408 =0.031
0.4313 =0.,033
0,456 =0,036
0,473 =0.03%
OatsTé -0.039
0.489 -0a.032
0ab98 w4035
0.501 =0,0364
De505 ~0.032
D.517 =0,035
0,529 =0.033
0,530 =0,036
05 -0.034
D544 =0,03B
00549 -0|03ﬁ
B.550 =0,037
00553 '0-038
0.576 =0.035
0.579 -0,038
g.582 -0,035
0.581 -0,038
0.512 -0.036
0.514% =D.038
0.634% =~0.039
0.5638 =0,039
0.660 =0.039
Du562 ~0.039
05684 =0.040
0+705 »D.043
G.720 =0,039
0.739 =0s040
N«759 =0,045
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; Table 5. Continued

Attached-Flow Model

X = 1.788 ﬁSurface = 0.261 v, = 210 m/sec

A A A A A
I Y R <U» <V> k x 104 <i¥>
50 D204 De%65 0.771 =J.043 0.5 =l4a0
51 02204 0.465 D.7T4 =0,040 277 =11.2
52 0+208 De%6S 0775 0,085 26,2 =109
53 0+226 D.%8S 0805 w046 8.2 =10.9
54 0244 0,505 0,826 0,039 25,13 =10.,0
55 ' Os264 D525 0552 =0.042 22.1 =8a]
54 0284 Da545 D78 ~D.043 19.3 5.0
57 0.304 0.565 0.895 =0,046 17,3 who?2
58 0.32% [-1:1] 0.315 =0.045 13.% =3,8
99 02344 D605 D.%29 »0,043 11,7 =225
&0 Da3bh 0,525 0.334% =0.0&4 10,7 =la4
61 0e38% Du645 Da36b =0.040 8,5 =1l.7
b2 Oab0% 04665 D952 0,042 Tab 0.0
&3 Ded2h 0.56B85 D.9562 (0,041 Gb.8 0.0
&4 Dabbd 0.705 LP-1. 1) 0,041 B,1 0.7
65 LY. 10 0.728 D968 =0.039 S.1 0.3
-1} G084 De745 0.9T7T1 ~0.038 5.1 0.3
57 D504 0.T&E5 0374 »0.039 4.7 0e
&8 00554 00315 0.3B0 =04037 ‘01 0.0
69 00604 ﬂ|855 0!934 '“l°37 haob (a3

89
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X=1.838
I

D0 O A B ) T e

A
Rsurface = 0-276

A

Y

0.004&
0,009
D+014
0.01%9
0.019
0.019
0.01%
0.019
0.019
0.019
D019
0.019
0024
0.029
0a034%
0.039
Del44
0.049
0054
0.059
0.0664
0069
0.074
D079
0D.0B%&
0.089
0.094
0.059
Del104
Dellé
Del2h
0el34
Oelbs
G.154
D.164
CalTs
C.184
0.194
0.204
0.2006
0214
Be.226
De224%
0236
De246
0244
0.264
0.32%
Codbd

R

0.280
0.285
t.290
0+295
0.295
0.295
0.295
0.295
0,295
0295
0.295
0.295
0.300
0.305
0.310
0,315
Be320
0.325
0.330
0,335
0,340
04345
6.359
0e355
04350
0.355
0,370
0.375
0380
0,300
GadD0
Dedld
0.620
0a4630
0a64 0
0:450
D.4560
0a4T0
0.4B0
D.480
D.%30
0.500
0500
0.510
0.520
0.520
0.560
0,600
0.620

Table 5, Continued

Attached-Flow Model

v, = 211 m/sec

A
<lJ>

D273
D.291
0.311
0.329
D327
D.332
D.333
0,329
D.330
D332
D.334
0,333
0.352
0.379
0,399
0s4l6
0.435
Deab0
0.a77
04499
D,515
DeS3%
D4550
0,572
0,585
0,598
0.620
D.528
De542
D.56%
0.591
0.706
0.T723
0,740
0,763
0.777
g.7%1
t.800
D.814
0.815
0.B29
0.8%]
0,842
0,857
Dl.851
0.852
0.884
0.929
Gadél

90

N
<V>

G.021

¢.015

0.005

¢.010

0.004

0.00T

0.008

0,002

0.001

0.003

0.00%

b.002

0.001
-~0,003
=04007
-0|004
=0,008
=0.005
=0,003
=-$,009
=-0,003
=0,009%9
=0.007
=0.012
=0.009
=0.008
-0,013
=0,013
=0.015
=D.015
=0.019
=0.018
«0.018
-00019
=0,022
«0,023
=0.026
-0.029
=0.027
-0,028
=D.024
-0.031
~0.030
-°|033
=0.031
=-0,032
=0.033
=0.031
=0.031



A A
X = 1.838 Rsurface = 0-276
A A

! ¥ R
50 D364 04640
51 D304 04660
52 De404& 0.6B80
53 Dos2é 0.700
54 Dudes 04720
55 Dotk 0.740
56 0ed8h 0.760
57 04504 0.780
58 0e554 0.0820
58 0604 0.580
60 D654 0,930
51 0sTOW 0.980
b2 0.754% 1.830
63 0.B804 l.08D
6é 0.B54 1.13D
&5 0.904 l.180
&6 0.954 1.230
6t 1.00% 1.280
68 le10% 1,380
69 le20% 1.4B0
70 10304 1,580
T1 1+40% 14680
T2 1.504 1.780
T3 LoTO% 1,980
Té 1,906 2,180
75 2+]106 2.380
T6 2.306 2,580
T7 2594 2.780

A
<>

DeP48

0+955
D.«359
D.963
0,566
0.970
0,973
DeoTé
[
0.281
B.982
fl«986¢
0.98T
04988
0.9%2
0,991
0.991
D,y59%8
0.994
0.396
0997
l.000
1.000
l.002
1,007
1,005
04385
0735
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Tahle 5. Continued.
Attached-Flow Model

v, = 211 m/sec

A
<¥>

-0.034
=0,033
=0.035
=0.,033
‘0.031
-°|°31
=-0,032
=0,029
-0-032
-0-032
-00033
=0.03]1
=0,032
-0.031
=0,031
=0,032
=0.,032
-0,032
=-0,031
=0,031
-0-030
=0.,031
~0.029
=0,029
=0,030
=0.030
'0.019

0.002

>
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e
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AN
Rsur'fm:e
A
¥

0.00%
0.009
0.016¢
0.019
0.024&
0.029
D034
0.039
00484
0.049
0.054
0:059
0.064
6,064
0,069
0.069
0.0T74
0.0T74
0.079
0.079
0+084
0084
0.089
0094
0.099
0099
0.104%
0elDh
Os114%
0124
O.134
Doléd
04154
0alb4
0174
0.184
D0.194%
0204
0224
Da264
Ce264
0.284%
De304
0.324
0o b4
O0s364
0e384
0ed0%
Dak2é

= 0.302

4

G306
0.311
04316
le321
0.325
0.331
0.336
0a3%1
0a3b6
0,351
0+356
0.361
0+366
0+356
De371
0.371
0376
0,376
0,381
0,381
0386
D.36886
D.391
0.396
04401
0e401
Q.408
0.4086
Oeélt
Qe b2k
0638
Debab
0456
0:4648
D.4786
D.4886
D498
D506
0.526
0.546
0.5856
0.5B6
D.5806
0.626
Y -1Y.]
0.566
0586
De708
Ne7286

Table 5. Continued

Attached-Flow Model

v, = 214 m/sec
A A
<U> <¥»
Dot 0.045
Deb26 0,033
Dutd9 0.032
Debbd 0.031
D482 0.027
0.597 0.022
0516 0,020
0.534 0.018
Be549 0,019
G570 040186
0584 0.014
t.598 0,020
D.508 0.018
05818 0.014
0.529 0.013
0. 5629 Oe013
0.538 Ded14
0644 De0l2
0.657 Dal16
0657 D.D14
D567 * fe.014
056566 0.011
0.582 0.009
0,593 0,008
D694 0,011
045697 0.008
De.712 0.011
D.711 0.00%
0.725 0.0086
DeThS 0+00%
D.758 0.085
0.776 0,007
0.78T =0.,006
0.797 =0,008
0.817 =0.007
0.829 09011
0.842 =0+01l4
0,948 =-0,008
0.869 =0,013
0.88% =0.0l5
0.500 =0.016
0.919 =0,017
0.%32 =0.022
DsPél =0.022
0.953 =0,024
0.958 w0023
D«354 =04025
0.963 ={1,026
0.969 w026

63.1



X = 1.938
1

50
51
52
53
54
55

<> >

Py T Y
04064
OudB4
0.504
04554
0,604

urface-

0.302
R

0.746
D.7h6
D.7B6
D.8D&
D856
0.90%

Table 5. Continued
Attached-Flow Model

v, = 214 m/sec

A
<>

0.969
0. 969
0.574%
0.973
0.9784
0,380

23

A
<V

=0,026
=0,024
=D,025
=D.024&
=0,025
=-0.,027

% x 100

2.2
2.0
2ot
2.0
20
1.8

AEDC-TR-79-22

ho”
<Yy >

0,2
=0.4
whe2
0,0
ol L
=0q2
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%= 2.03

I

L e e el T e
WR P E WO W 0N

WA AN MR
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L
—

32

h
Rsur'facle
A

Y

0.004
D004
0004
De0D4
G.004
0.008
0,009
0+014%
D.C19
0.024%
¢.029
0.034
0.939
0eD44
0.040
0.054
0.859
D.064
0.069
0.07%
Q.07
[P Y
0.089
UeDF%
0.099
GelD4
Dells
Da)2s
D134
Dolds
D«154
Delbs
Del74
Del84
0194
0:20%
0.20%
0204
De21%
0224
Ce224
Qel2%d
0248

., De266

0.284
0.304
0.324
Oe344
04304

= 0.316
R

0.320
D.320
be320
0,320
D320
Ga320
8.325
G.330
8,335
04360
0305
G«350
G.355
4.350
0+3565
0,370
0.375
G380
0385
0.390
0.395
0,400
0,405
Oetlo
0415
D420
Dad30
0e%40
0eaS50
Dasb0
0.470
Da%BO
D450
0.500
0.510
0.520
0,520
0.520
0.530
D.540
D.540
D550
G.560
F.580
2.600
G.620
0«540
0.650
0.680

Table 5. Continued

Attached-Flow Model

v, = 211 m/sec

94

A
<y>

D.0GT
Da056
0.056
0,056
0.051
0.05%
0.052
Cul0na
C.044
0,040
0,04]
0,039
0.039
0.040
0.035
0,035
g.027
0.02%
0,026
0.028
D.026
0.023
D.023
0.021
0,019
0,015
0,818
Da015
D.010
D.0O7
0009
0.004
0.0
0.001
0.003
~0.001
=0.301
0.0
‘D|003
=0a.002
-'01004
~0.,003
-00005
-3,007
0,010
={(.008
~0.014%
~0a.016
-0101#
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Table 5. Continued
Attached-Flow Model

L
X=2.038  Rgypppee =0-316 v, = 211 m/sec

A
1 ¥ R <U> <V> K x 104 <U-¥*>
a0 0384 0.7T00 0.379 =0,015 5.0 0.3
51 0.404 0,720 0,583 =0,01% 5.7 wl.0
52 Ded24 D.T4D D.582 =0.016& Bal »1,0
83 Do 0760 D.983 =0,015% 4.7 =6
84 Dedbé 0.780 D387 =-0.01% 6.4 Ok
5% 0484 0.800 0.587 =0,017 4.8 w]l.3
56 0.504 0.820 0.588 =-0,020 5.0 | P
57 0.554 0,870 0.990 =0.022 5.0 =0,3
58 De6Oh 0.920 0.993 =0,023 beh 0.3
59 De65% 0.970 0.9%3 =0.,023 - % | 0.0
&0 D.TO4 1.020 0.994% =0,022 ok 0.3
61 0754 1.070 0.596 0,027 3.8 e
b2 D.804 1.120 0.59% wie D28 4.1 Be0
63 D.854 14170 0.995 =0.023 4.1 0.0
64 0:904 le220 0,597 =0}, 028 3.8 - Da8
65 0.954 l.270 0.996 =0,029 3.5 0«5
65 1,004 10320 I-Dﬂo -00029 309 013
67 l«104 l.420 0999 =0.028 3.5 0.5
68 l.204 le520 1003 ~0.030 he2 le2
69 1.304 le620 . 1005 -0,030 6.1 0.6
To 1-40‘ 1-?20 1.90‘ -0-029 ‘-‘ 019
71 1504 1.820 1.008 =0,031 ek 043
T2 leTO 2.020 1.005 ~0,030 3.5 0.3
73 1904 2.220 1.007 =0.032 3.8 03
T4 2«104 2420 10005 -0,030 b.7 0.0
15 24304 2e620 0959 wel]B 23.6 4,9
T& 24504 24820 0+557 0,010 104,8 32.1

95



AEDC-TR-78-22

A
X

2.438

—

O DN E LD

surface

<> xr

0+004
0,009
0«01%
0019
0024
D029
De034
0,039
0e004
Balbs
0049
0054
0.059
De064
0.069
0,074
0079
0.084
0,089
D094
0099
0s]104
Oells
D124
Del3b
Deldd
De154
Dsl64
DslT4%
Del84
Dal%%
0204
0.22%
De244
Ge264
0e284
0+304
De324
0,344
0364
D.38%
Debld
Det24
Dabbdds
Dete 5
D684
D+504
0.554
DeB04

= 0.342
R

Oedidb
04351
D+356
0+361
0356
D.371
D376
n.381
De336
De 386
0.391
0358
0.401
04406
0a%11
Deéls
0.4@1
Dub26
Deé3]
Dea3&
Dateé]
Dekdbd
0.%456
Oe%bb
D476
0.486
0,496
D.506
0.516
D.525
D.536
D.546
D.586
D.586
Dab0b
0.526
0.645
04668
0.686
0.706
0.726
DeT4E
D.7566
D«786
0,804
D.826
DeBGB
D.B36
De946

Table b. Continued
Attached-Flow Model

v, = 212 mfsec

F.

<>

Dub24
0.855
0580
0.58%
fe701
BeT1l
DaT2%
0.723
Da7%2
D742
D.757
D761
0.775
D.787
0.799
0,801
+ Oe916
0.823
04831
0.839
DaB64
0:854
0.855
08T
G885
De8%4
0206
Dadle
0.918
0.927
0.536
" De940
0.956
0.966
0«9T76
D.981
0.388
De391
D.991
0.994
B.395
0994
0.99%
0.996
0,395
0,965
0.997
0996
0.995

96

s
<>

-00009
-0.01%
wGs016
=0.017
-0.021
-0,023
=0+022
=0.015
=0,021
=0.027
=D.026
=0,022
~0,02%
»0.026
=0.027
=0.027
-0.028
-0-023
=D,023
=0,025
=0.026
=(l,025
=0s026
-0+023
~0.02%
-0,021
-0.020
-0.022
-0-020
=0a.021
0,022
=0,020
0,020
-0.017
=0.019
-0.020
'UnolT
=0.0156
-Duolﬁ
‘0-019
'01016
=0,015
'0.017
=0.015
=0,016
'0.011
'0-015
=04017
-0.013

=10.7

‘wlle?

=135
=l6.4%
=179
=14,9
=gl 2
=234
=16sh
=205
=202
=]lB,.9
=1S,.0
=18.9
=13,9
=12.3
=12.9
=10.7
-9-2
-9.6
=f,1
Ta8
=10.7
=g,2
=Tk
5.1
=5.0
LT
=hed
=2.:8
=3,5
'3-1
=1.5
D0
0.0
D.0
0,3
0.6
0.8
0.3
0.0
0.5
03
0.3
0.5
0.0
Dall
0.0



A

X= 2,438

A
Rg urfac
A

Y

0654
0.704
DTS4
D804
0,854
0+904
0954
leD06
lel04
1.204
l.304
lehls
1.504
le7Q4
l.904
ge.104
2e304

‘= 0.382

e

R

0.996
1.048
1,096
lelsd
1.136
l.246
1,296
l.346
lokdb
1566
1.b648
1.TGb
l1.Ba6
2a0466
2245
1Y-11.)

Table 5. Continued

Attached-Flow Model

v, = 212 m/sec
A A

<> <¥>

0+997 =0.020
0.994 =0,017
0.993 «D.022
0a.784 0,025
0«396 =0.021
0.594 =0,019
0,598 wlia021
0,998 =0,021
0.998 «0,021
0.999 0,024
1-000 -0.023
0.999 -0.022
1.001 0,024
1.003 =0.02%
1.002 -0,023
le002 =l.021
D913 =G.,013

97
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0.0
0.5
0.3
0.3
0.5
0.0
.3
wded
0.3
Ot
=0,3
0.3
wle3
0.3
=0.3
BaT
10,7
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Table 5. Continued
Attached-Flow Model

A A
X=2.938  Ryypace = 031 v, = 211 m/sec
A Y

I Y R <ﬁ> <¥> k x 10 <li"¢->
1 0004 0345 025667 =0.008 38.5 =9.8
] 0.00% 0,350 0.678 =0,00% 39,2 =940
3 0.0)4% 01,355 04697 =0,00% 39,7 =12.6
& 0.019 0,360 0.704 =0.0]12 39,0 =13.3
5 D.024 0.365 04715 =0,0]1 38,3 ~léal
6 0.029 0.370 0.721 =0,009 41.1 =[5e5
7 D034 0.375 D.T2B =0.0]% 36,5 =13.7
] 0.,03% 0,380 De741 =0,010 40.1 =ldeb
9 0 Qdh 0.+385 0.751 =(0.012 38,6 =15,8
10 0.049 0390 De760 =0,013 39,7 =16,49
11 0.05# 0.395 00759 -G.UOB 39.0 -IT.ﬁ
12 0054 0395 0769 ~0,0138 38.6 =15,8
i3 0.059 Qe400 0774 =G.008 39,9 =13.3
14 0.059 Qeé00 0.778 =0,01% 18, & =]15,.8
15 D064 0.405 0.787 -0.011 36,5 =13.7
186 0.06%9 0410 .790 =-G,008 7.9 =15.5
17 0.07% 0.%15 DeB01 -3.013 35,5 -l2.7
18 0.079 D420 0.805 =(,007 33,9 =[2.4
19 D.084 Dub2S 0.815 -0.015 30.5 =11.8
20 D+ 0B9 Dated0 D.822 =0.015 30.1 =&
2l D« 094 Da4%35 0.827 =-0,01l2 31.0 ~3,5
22 D094 0,435 0,865 =0.009 2545 =-T.9
23 0.099 0a440 0,831 0,012 1.3 =1l,l]
24 Ds104 Dsé45 0.840 -0.011 28,2 =i0.6
25 Dallé 0+455 0847 =0.006 27.9 =9.0
26 0134 0675 0.871 =0.011 2ok =91
27 Delédd 0485 00579 '0'005 24.7 '7.1
28 0,154 0,495 04892 =0,006 21,2 5.9
29 0«164 0.505 0.300 0,008 19,9 =5.7
30 D.174% 0:.515 0.91% =0.,007 19,2 5.0
3l D184 0.525 0.5920 =0,007 18,4 =Te3
32 04194 0.535 0.927 =0.008 17.4% =5e4
k k] 0.204 De54%45 04935 «~0,006 16,7 =47
a4 D.224 D.565 0947 =¢,006 14,8 -2.8
a5 D264 0.585 0.958 =0,006 12,2 =3,
36 D264 0.605 De36T =-0,003 10.2 =]1.8
a7 0.284 0.625 0.976 =D,004 8,0 0o &
3a 0+304 Q.665 0.984% «0,004 6.9 0.0
a9 0e324 L 3-1-3 0.985 -0-001- S-T 0-3
40 04344 0,685 0.991 =0,003 5.0 0.3
6] 0364 0.705 0.993 =0.001 4,7 Q.0
42 0.384 0,725 0,996 0,001 Ge1 0.0
43 Dealé 0. T45 D.997 =0:004% 1.8 0.3
&4 Deb24 Ba.765 0,996 =05,003 3,5 8.5
45 Dedds 0,785 1,000 -0,003 1.5 .S
46 Debb4 0.B05 0.399 =0,002 1,5 0.5
&7 DesB4 0,825 0.999 0,004 3.9 0.8
48 0«504 G845 0,997 ~0,002 3.8 0.3
49 Deb04 G945 0.399 -f.002 3.3 043

98
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Table 5. Continued
Attached-Flow Model

A A
X=2.938 Rsurface = 0-341 v, = 211 m/sec
A A A A 4 A A

I ¥ R <> <V> k x 10 <i“¥->
50 0.TO04 1.045 l.000 «0,003 3,8 0.3
51 0.804 1.!45 00999 -0.004 3.! °|3
52 0904 1«245 1.001 =0,006 3.8. 0.3
53 1.004 l«345 1.000 =0,005 LTS 0.8
54 l.ll'.M l-“'s ) 1.002 '0.007 3.9 048
55 1.204& l.545 0.998 =0,007 3. s 0.0
56 13046 le 645 l.001 =0.008 3.8 0.3
s7 1.404 1,745 l1.001 =0,008 3.8 045
58 150% 14845 letiD1 =0.,010 .5 0.5
59 1604 1,945 l.002 ~0.009 3.5 0.0
(.14 l1+706 2045 l.001 =0,010 3.9 0.3
ﬁl 1-80& 2.1‘5 1-002 '0.009 3.5 0.0
62 2:004 24345 l.p001 =j,008 3.9 0.3
63 2206 24545 04989 =0.005 8,1 2.0
64 2:+406 2+ TE5 - 04800 0.012 75.0 24.7

65 2e49] 2.832 0,563 De014 105,85 35.2

99
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A

X =3.,938

—

L N U N VR

surface

<> x>

0.004
0.004
0.004
De004&
J.004
0004
0.009
0.01%
0.019
Ds024%
0,029
0.029
0.029
Du03%
0.034
0.0239
D+039
0.044
Deldad
0+049
040506
0.059
0+06%
0.069
0.074
04075
0.074
0.079
0079
D079
00B%
0.089
D094
0.099
0.104
Osll%
0.124
0.13%
Dell%
Delsé
0el54
Delbsy
02174
D.184
Ds194
D.204
De214
0224
0«234

=0.342

R

G346
04366
De346
0. 345
04346
0s345
0.351
0.354
0.356]
0.356
0,371
0237
0.3T1
D376
Da376
0.381
0,381
0.388
04386
0,391
0.396
0601
Grb06
Cabll
0abl16
U ]6
Q.016
D2l
Be621
0eb21
Oef26
D431

‘0o 436

0s4%]
Qe
0.456
04656
0476
0476
04486
DesR6E
0«506
0.516
0526
D«536
D.545
0556
De566
D«576

Table 5. Continued

Attached-Flow Mode)

v, = 212 m/sec

A
<>

D606
0.609
0.5140
0514
0.611
De516
D+66]
0,587
OeT14
0.725
0.734%
0e73%
D.742
D.751
D.752
0,758
04764
0.7H9
[ 4.1
0.781
0.786
0,793
0,796
0.808
0.900
0.807
0.814
0.904
0.815
D.A16
0.8290
0.825
0.936
0.84]
DeB&0
0.861
0.873
0.883
0.887
0,887
D.B98
0.30%
0915
0e323
0.932
0.%348
0945
D+049
0.958

100

~
<¥s

-ﬂa015
=0.019
-0.018
=0.015
~0.019
-0-015
~-0.0]8
~0.021
=0.020
«0.021
-01021
-0-023
'DrolT
=0,016

-=0.023

«0,019
‘00019
‘00013
=0.023
-0.015
-0,019
=0.021
'0-022
=0.020
~0.,020
-0.023
=0,026
-OQOEo
=0,023
=0.028
=0o.020
-0.019
-B.0264
.00021
=0.02%
‘0.026
-0.026
-0-026
=0,026
-0,024%
-0.923
=-0,028
0025
~0.025
=024
=(.022
=0,023
=0.021
=0.02%

38.5



De244%
D+254
De264
Ge2T4
De284
De29%
0.304
0.32%
0344
0364
0¢384
ODed04
Dee2é
I YT
Deéb4
0-4B4
D504
0.554
D604
0.654
D704
D754
D.804&
0+854&
0.904%
D.95%
le0Q0%
110%
le204
14304
led0d
l«504
le6D4
1.704
1.8064
1.904
2006
2«]1046
2206

Table 5. Continued.

Attached-Flow Mode!

v, = 212 m/sec

101

=0.022
-0.026
'0.022
=0,021
~0.022
-0-020
-00018
-0.020
=0.020
-0-0]8
-0|017
-0-0!7
-0.018
-00017
-0.019
-0-019
=-0.017
=-0.016
~0.01%9
-0.,017
-0.019
=0,019
=0,0]18
-0-0]8
=0,021
~0,018
'0-013
-01019
«0.020
=0,021
=D.021
0,021
-0a.022
=g.022
=-0.020
-G.023
=0.021
-0.018
—0.010

3.3

IR
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0.8
0.5
1.1
0.8
0.8
0.8
0.8
0.8
0.8
lef
le7
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Table 5. Continued
Attached-Flow Model

Porous Wall Boundary Conditions

M
R = 2.500

A

X

=2.,462
=2.262
~-2.062
-l BE2
=1,662
=lab62
=],262
=1.0862
=1,062
=0.862
=.662
~f.462
=04252
=0,062
G138
G.338
0.538
0.738
0.338
l1«138
1,338

A
Z =0.000
LS A

<U> <V>

0.955 =04020
0.987 =0s022
0.989 ~0.022
0,385 =0.022
0,988 =0.,021
0,388 =0.021
0.989 =0.0280
0.389 =0,024
0.992 =-0,023
0.99] =l.024
0.391 =te.026
0.991 =3.026
0-991 -0-029
D.362 =0.030
D.591 =0.031
0.989 =0.031
0,290 =0.030
0.988 =0.02T
00957 -0.029
00983 -0.027
00985 =0.026

W

[

= 212

byl

=0,3
=0,13
=03
af.b
=0.5
=03
-0.5
D5
-0-5

0.0
“fe2
=0,5
0.2
0.5

0.0

0.0
'0-5
=0s3
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Table 5. Continued

Attached-Flow Model

Porous Wall Boundary Conditionms

A

R =2.500

i

=0,202
=0,002
0.198
D.398
0.598
D.798
0.798
D.998
1.198
1.398
1.558
1,798
1.998
2,198
2.398
2.598
2.798
2.998
3.198

A
Z =0.000
A A,

<U» PRI

0.992 0,016
0.995 =G,017
0.99& =0.016
0+993 =0.013
0'090 =0.014
Us9RT =0.011
0.9BS =0.017
0.9R5 =0.,015
04,380 =0s0]16
0.9B1 =0.013
0,372 -0.014
0270 «0.010
0.968 0,010
D.963 =0,014%
0,963 =-0.008
04953 =006
04956 =d,001
0957 0.002
D.937 0014

103

v, = 211 m/sec
k x 10%

5.1
Te2
9.3
10.6
12.1
12.6
Ta7
6,8
10.3
8.9
122
13.2
lésé
17.8
16,2
2246
21,3
3244

AEDC-TR-79-22
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Table 5. Concluded

Attached-Flow Model

Porous Wall Boundary Conditions

A
R = 2.500 Z = 0.000 v = 211 m/sec
A A A

I X <U> <V ﬁxlu"q <ycy’ >
1 aby062 l.205 =0.007 0.7 =&
2 =5,862 leD04 =0.,010 1.9 Ba6
3 =662 le004 =0.,010 1.9 Deb
& 5. 462 1.003 =0.011 1.9 D6
5 =5,.262 1003 -0.013 1.9 DB
6 =5,062 Da997 =0,013 2al Dok
7 wh 862 D.997 0,013 2.2 B8
B8 b 6562 0.999 04013 2.1 0uk
9 =éobh2 00998 -0-0]2 2.2 0.8
10 -4.262 1-000 =0.,010 1.9 0.6
11 =he062 0,999 =0.011 1.9 0«6
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Table 6. Least-Squares Cubic Spline Coefficients, Attached-Flow Model

The fits are of the form

o~ o~
<U{R)> = L AiR
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<ﬁ> Coefficients
A3

3,518E 03
he.282E 02
Ged43IE 01
1.602E 02
=654899E 01
=44 T19E 00
2+512E 01
2+:864E=02
=t 082E=04

n
<{> Coefficients
Ay
1.214E {2
T«625E D1
9.60%9E 00
=1:,155E 00
1+356€ 01
-1.092E 01
54829E~01
4,799E=0P
3.65TE=03

A

k Coefficients

A3
=1,508E 02
2¢023E 01
=1,756F 01
1.540E 01
=8,865E 00
2.320E 00
=5+930E=01
3.807E=03
«2.103E=04

<U°¥-> Coefficients
A3
=5,340E 01
4+689E 00
=1:593E 00
=3.,564E 00
1.59%E 00
=3,203E~-01]
2.349E-~01
»3.,62TE~0)
1.354E=06

Table 6. Continued
Attached-Flow Model

A
X = -4.062

Az

=6e tSSE 023
=T.l17E D2
=1,710E 02
=2+B14E D2
1,173E o2
l.644E 00
'5.65‘5 01
=84592E~02
1.824E=03

A

=1.,938E @2
=1 +234E 02
=]l+544E 01

2+647E 00
=2+296E 01

2.111E 01
=1+129€ 00
=]1.504E~01
=],738E~02

Ry
2 I46E 02
=3.225€ 01
2.896E 01
=2,640E 01
1.582E 01
=4, 319E 0O
1.S5TE 00
«].096E=02
1.093E=~03

Az
B.322E 01
=T«403E 00
2.773E 00
6.085E 00
=2.899E Q0
5.564E=01
~5e261E=01]
1e049E=02
=G, 7TBAE~0Q4

r.
Rsurface

A

3.22TE 03
3.966E 02
1. 048€ 02
l.865E 02
=6:481E 01
4+608E 00
4e243F Q1
8.406E=02
+2.,893E=03

Ay

1.031IE 02
6.644E 01}
8.148E 00
=1.978E 00
1.28BE 01
~1.357E 0}
BeBH54E=0]
1.525E~01
1,953E~-02

A
=1.215E 02
1.7T11E 01
=]1.594E 01
1.506E 0}
=9,42TE 09
2.653E 00
=]ls166E 00
1,02TE=G2
=]1,781E=£3

A1
3,901E 00O
«].594E 00
=3.449E DO
1.7T62E D0
=3.111E=01
3.92&E=D1
*9,911E=03
1.557E=-03

106

= 0.500

Ay

=5.639E 02
«T«327E 01
~2s070E 0l
=3.225€ 01
1l+246E 01}
=1.419%9€ 00
=9.614E 00
9.T18E~D1
1.001E 00

Ay
w]le826E 01}
=1.192E 01
=] +425E 00

44655E=0]
=2.,406E 0D
2«BB2E 0D
=2y 494E=Q]
=5 ,588E=02
=2,1585E=02

2«103E 01
=3.016E 00
2.933E 00
=24854E 00
1.8B0E 00
=5.363E=)]
2¢911E=pl
=2.843E~03
141 T4E=DI

Ay
T«4B1E 00
=6o87BE=0]
3e4014E=01
6e4THE=01
=3+598E=01
S«4T9E=02
=P TEGTE=0O2
2¢953E=03
=B+699E=04

Interval Limit

A

Rmax
0.5200
0.5400
0.5600
0.5800
0.,6000
0.6500
0.7500

1l.,0000
25000

Interval Limit

A
Fmax
0.5200
0.5400
00,5600
0.5800
t.8000
0,4500
. 7500
1.0000
2,5000

Interval Limit

A

Rmax
0.5200
0,5400
0.5600
0.5800
0.6000
0.65¢0
0.7500
1.0000
2,5000

Interval Limit

A

Rmax
0.5200
0.5400
0.5600
00,5800
0.5000
0,6500
0.7500
1.0000
2.5000
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Table 6. Continued

Attached-Fiow Model

107

A A
X = -1.062 Rsurface = 0-500
A
<> Coefficients Interval Limit
F.3
J"3 AE Al AU Fmax
6:43BE 03 =]1.012E 0% 5.309E 013 -9.281E p2 0.5200
1.108E 03 =1.80TE 03 9.B52E 0?2 ~]1.TBTE 02 0.5400
=44130E 01 S5.44TE 01 =2.01%€ 0} 2.308E 0D 0.5600
1.697E 02 =3,000E 02 1.783E 02 =3,4TSE 01 0.5800
4407TTE D1 =T.56TE 01 4.B21F 01 =9,592E 00 0.6000
=3.6T1E D1 6.3T9E 01 =3.547E 0] Tel43E 00 0.650D
2+%36E 01 «~5.530E 01 $.194£ 01 -9:629E 00 0.7500
64621E=01 =1.973E 00 1.944F 0D 3, T04E=01 1.0000
=5,095E=03 2902E=02 ‘=5,74bE=0> 1.038E o0 2+5000
)
<Y¥> Cpefficients Interval Limit
A
Ay Az A Ay Rma x
S5.006E 02 =7.996E 02 44.258E 02 =T+558E 01 0.5200
&.762E 02 ~T.617TE G2 4e4060E 02 -T.216E D1 0.5400
=3.818E 02 64283E 02 =3,646E 02 £4295E 01 0,5600
3.978E 02 =-G.,81l4E 02 3.BEJYE 02 =T«396E 01 0.5800
-2.26TE 02 4.052E 02 =2.4%14E 02 42T89E 0Ot 0.6000
21054E 01 =3,9T8&E 01 2+564F 01 =5.512E 00 0,6500
~-8.,88T7E~-D1 2.008E 00 =14523E 00 3.T2%E=-01 G.7500
Te149E~04 T.228E~03 =24202E=02 =2.322E=~03 10000
w6 ,STSE=03 2.610E=-02 =h o DAGE-] 2 3.96TE=Q2 2.5000
ﬂ Coefficients Interval Limit
A
A3 Ay Al Ao Rmax
=4.5148E 02 T+04T7E 02 =3.665€ Q2 6+:353E 01 0.5200
1« 7SBE 00 «2.TTOE DO 1.%3TE 0D =-2+412E=01 0.500
=8.071E 00 9.914E DO =54.%13E 0D 9+917E~-01 0.55600
9.116E 00 =1.560E 01 8.876€E 0D =]1.,6T6E 00 0.5800
=T.283E 00 1.293E 01 =T.6T4E 00 1.524E 00 0.6000
2+202E 00 =4+ 139E 00 2«56%E 0D =5.245E~01 0.65%00
b o 628E~0Q1 1.057E 00 =B,082E=-01 2.072E~0] 07500
=2.199E=02 &.539E=-D2 =Ha#41E~07? 2«129E~02 1.0000
2+53IBE~04 =].,346E~-03 Z«31TE=~0D23 =G s S4FE=DS £.5000
%> Coefficients Interval Limit
A
A3 Ay A o Rrax
=5h,569E 01 1.025E 02 =5,334E 01 9.250E Q0 0.5200
6.392E 00 =9,.,925E 00 S5.132E 00 =A«B52E~01 0.5400
«~3.053E 00 1.510E 01 ~53,380E 00 1.54TE 00 0.5600
5.102E=01 ~9.69TE=01 6.lTHE=D] »],32%E=01 0.5800
2.9T4E 00 «5.257E 0D 3.104E 00 =5,133E~01 0.6000
=1,181E Q0 2+223E 0D =].384E 00 2.B43E~Q1 0,6500
2+64TE=Q] =S, 96TE~D] 4. 48RE={] =1+128E=~01 G.7500
144TD0E~03 =4, 485E=03 e 6B4E=0] =1+ 7T34E=-03 1.0000
=2,963E=05 1:454E=05 leB45E=04& ~2 s J44E=0% 2.5000
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A
<U> Coefficients
Ay
T«197€E 03
4.65BE 02
=2.929E 02
S.T759E 02
-2,06T7TE Q2
=l.419E 01
2+130E 01
T« 095E~01
] 7T9BE~-02

A
<V> Coefficients
A3
1.093E 03
1.315E B2
1+407E 02
=2.4654E 02
1l«413E 02
=1.198E 01
24943E-01
=1.218E=031
1,68T4E=02

A
k Coefficients
A3
=] +B95E D2
/ =2+481E 01
3.%915€E 0l
=3,633E 01
1.384E D}
7+S504E=01
=3.448E=-0]
=2,2TAE=D2
3-511E'D‘

<li-¥-» Coefficients

A3
»]:.360E 02
3.,169E 41
=3,877E 01
3,86TE 01
=14693E 01
=gy DISE~02
2e277E-01
2+9T8E=03
1«TA4E~05

Table 6. Continued

Attached-Flow Model

A
Rsurface = 0-500

A
X =0.0

Ay
=1.126E D4
=T.439E D2

4,652E 02
~3,945E D2
3.,6T3E Q2
2e079E 01
~4,882E 01
=2,090E 00
9.,233E=02

Ay
=1,713E 03
~2.134E 02
w2, 2084E D2

4#.219E 02
=2.52%E 02
2.251E 01
=5,954E=01
3.“10E'Dl
=Ty 173IE=D2

Ag
2«961E 02
3.,920E 01

=6 b42E 01
Ge240E 01
“2.491E 01
=1.343E 00
7.924E=01
6.TA3E=D2
=l +562E=-D3

Ay
2+113E 02
=5.038E 01
6.3T6E 01
=5,632E 01
3,042E 01
4. TI1TE=O2
=5,145E=01
=H,BT9E=C]
§.625E~06

A
5.880E ¢3
4.,200E 02

w2 GIATE 02
5.737E 02
=2,161E 02
=-3,221E 00O
J.67TE 01
2.020E 00
c1.628E~01

A
8,951E 02
1.153E 02
1+.23%E 02

=2 40BE 02
1.50%E 02
=]+ 463E 01
3.901E=01
=3,121E=~D]
14006E=D1

Ay
=]1.542E 02
=2e066E 01

3,530€ 01
=3,572E 01
1.492E 01
T 7TRE=D]
=6.106E=01
b, T19E=02
2« 199E=013

Ay
=-1409&E 02
2+67T0E 01
=3 4946E 01
3.7%1E 01
=]1,820E 01
24292E~02
3.880E=~01
B, TBEE~03
=9, TABE=0S

108

Ay
«]1,023E 03
-T,656E 01

4,25%1€ 0l
=1.097E 02
49J302E 01
143T7E 00
=8+.310E 00
3.767TE=0D1
1.104E 00

Ao

=]1,559E 02
=2:.076E 01
=2.,221E 01
4.577E 01
~-2+9B8E 01
3e146E 00
-1,0B0E=01
6.751E~02
=T+ 005E=02

2+6T9E 01
3.635E 00
wbo%3TE 00O
6.819E 00
'2.971E ed
=]1.+425E=~01
1.583E=01
2+243E~-02
=5.970E~04

1.886E D1
=4.,T19E DO
64376E 00
=T.222E 00
3.626E 00
=], 8566E=02
a9, T16E=02
=P s951E=03
B+ 305E=D6

Interval Limit

A

Rmax
0.5200
5400
0.5600
0.5800
0.6000
D.4500
0.7500
1,0000
2.5000

Intarval Limit

A
Rmax
¢.5200
G.5400
01,5600
¢.5800
G«5000
d.6500
0.7500
1.0000
2.5000

Interval Limit

A
Rax
0.5200
0.5400
0.5600
0.,5800
0.6000
0.,650D
0.7500
l.0000
2.5000

Interval Limit

A

Rmax
05200
0,5400
0.5600
0.5800
0.6000
0.6500
07500
1.0000
2.5000



A
<U» Coefficients
A3
7.591E 03
8.320E 02
4.B32E D2
=4,101E D2
3.484E 02
wha302E 01
24234E 01
B.626E~01
2. 168E~02

A
<¥> Coefficients
A3
~44.139E 03
5.197E ©2
~2.005E 02
=2.T69E Q1
1170E 02
=2.T16E D1
1.176E DO
3.2805-02
1.136E=-02

ﬁ Coefficients

A3
=2, T49E D2
S«570E 00
=-5.127TE 00
6:.009E 0O
wha7BS%E Q0
1.878E 00
'3.#BBE-01
=2.26BE=02
1« THRE~D4

<i“¥*> Coefficients
A3

2.209E 01
B.757E=02
B,183E 00
=1,500E 01
1.023E 01
=1.349E 00
2.256E=01
3.422E=03
“be1#IE=06

Table 6. Continued

Attached-Flow Model

Ay
=9.,975E 02
=1.,2T0E 02
=T.656E 01

6.B806E 01
=5.8T4E 0]
1.362F 01

=B.238E 00 °

2+904E~01
1.135E 00

Ao
5.276E 02
~T+234E 01
3.187E 01
3:894E 00
-2:221iE 01
6.659E 0D
=5.96%E=01
=] 429E~D1
'lo??#E-Dl

Ao
3.,540E 01
=7.205E~01
F.T21E=0]
=3 F26E=~0]
l.316E DO
=4.194E~0D1
1,508E=01
Z2«129E=02
=5,532E~04%

Ao
=2.871E 00
=3.723E=02
=1.,209E 00

2+545E 00
=2,006E 00
3.118E=¢1
=3,]148E=02
~3+280E=03

A A
X =0.438 Reurface = 0+485
Az Ay
=1.157TE 0% 5.886E 03
=1+333E 03 T«143E 02
-?,842E 02 #4259 02
GaT84E 02 «31,701E 02
=6,092E 02 3.563E 02
1+128E 02 =heHEIE D]
=&,986E 01 3,7T17E 01
=2.496E 040 24362E 00
1.189E=01 =2,117E=01
Ao A1
6.249E 03 =3,]145E 03
-8.,082E 02 4.187TE 02
3.261E 02 =1.THGBE 02
4,358E 01 =2.27%E 01
=-2.017€ 02 1.158E 02
5+133€ 01 =3,223E 01
~2+651E 00 2«04PE DO
=]429T7TE=D1 1.953E=01
=64 6IABE~D2 1.4329E=01
Az Ay
4.164E 02 =2.103E 02
=8,519€E 00 4.316E DO
9.%0SE 00 =5,356E 00O
=9,939E 0O 5,459 Q0
l.275E 01 =h s 7T9TE 0D
=3.45TE 00 2.100E 0D
T.858E=01 =5,935E=~01
beHbBlE=0P =Ge 49DE=DP
=9, 353E=05 1.631E=-03
hp Ay
=3,354E 01 1.699E 0]
=-2+103E=01 1.545E-01
=-l.296E 01 6.843%E Q0
2+495E 01 =1.381E 01
=1.7B2E 01 1.035E 01
2:500E 00 »1+5353E 00
=4 ,999E=D] 3.599E=(1
=1+009E~02 3.901E=03
2.930E=-0S =T+ 090E=05

109

~5.810E=06
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Interval Limit

A

Rmax
0.5050
0.5250
0.5450
0.5650
05850
0.6350
047350
0.9850
2.5000

Interval Limit

Rmax

0.5050
0.5250
0.5450
0,565D
0.5B50
06350
D.7350
0.9850
25000

Interval Limit

Fa
Rmax
0.5050
0.5250
0.5450
0.5650
05850
0.6350
0.7350
0.9850
2.5000

Interval Limit
Fa)

Rmax
0,5050
0.52590
0.5450
0.5650
0.5850
0.8350
0.7350
0.985D
25000
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Table 6. Continued

Attached-Flow Model

110

A A
X =0.838 Royrface = 0-433
<ﬁ> Coefficients Interval Limit
A3 Ay Al Ap Rmax
S.TSTE 03 ~TLH65E 03 3.586E 03 «5,448E 2 00,4530
=8,120E 01 6+861E 01 ~8.140E 0D -2, 09%E 00 Da&T73D
1<049%€ 03 =]1+S35E 03 T.505E 02 =1.217E 02 D.45930
=T+4T8E 02 1.122E ©3 =5,59TE D? 9.360E 01 0.5130
S.831E 02 =9,260E ¢2 4.911E 02 =-B,608E 01 D.5330
-8,906E 01 1.48B5E 02 «B4,18IE 01 1+ST0E D1 0.5830
1+.997E 901 =4s1B3E 01 2.93TE 0] ~5,904E 00 0.5683D
1.291E 00 =3+556E 00 3,225E 0D 4,851E=02 D.933D
=2s4BTE=02 l+.2869E=01 «24118E=01 I+117E QO 2+5000
<b» Coefficients Interval Limit
A3 Ag A Ay Rmax
=].463E DA 1.981E 023 -8,944E 02 1+345E 02 D.453D
3.395E o2 =4 HRGE 02 2« 156E 02 -2.310E 01} D.4730
=2.634E 02 3.8566E 02 =]1.,891F 02 21.,070E 0l 0.%930
6.TB4E 0} ~1l.,033E 02 5.243E 01 =8,981E 00 0.5130
+1.484E 0]} 2«337E 0] =]1.,253E 4] 2,127E oD 0.,5330
1.017E 04 =l.34%E 00 By &&SE=0] =2,131E=p1 0.583p0
=2.234E 00 4+J3GE 00 =2,6TDE 0O 4 JO9E=p] 0.,683)
2¢4JBE~0] =T.368E-01 Ta9T3E=D) «3,584E-01 D.2330
1.868E=02 =]1+086E-01] 24094E=0] =] 7T55€=01 225000
k Coefficients Interval Limit
4,.55%E 01 =6.036E 01 £2+65TE 0] =3,B85E 00 D.453D
=3,142E 0l 4+430E 01 =2.,084E 0] 3.27HE 00 D.&T730
9.373E Q0 =1.360E 1 5.,54TE 0D =1+044E 00 0.4%3D
=1¢633E 00 2+589E 00 «1.,482E 0D 2+T5TE=(1 0.5130
~G+40BE 00 1.004E 0} ~5.252E 0O 9.204E=01 0.533)
2.08%9E 00 =J1454BE 00 1.983E 0D =3,562E=p1 00,5830
w2 TT2E={] 5:903E-01 =k, 2356~0] Le02TE=DL D.6B3D
~3,050E=02 Bu4THE=02 «7.B17E-D2 2.40BE-02 09330
3:163E=-04 =]« 495E=-03 2+313E=-D1 =G4 7TIE=N4 2+5000
-¥-» Coefficients Interval Limit
)
A3 o Ay Ay Rnax
«1.292E 02 1l.741E 02 =T.816E D] 1«16%E 01l Ded530
2:1B8E 01 =3.392E 01 1.60BE D} -2+546E Q0 Dad&73D
«2,398E 00 3.342E 00 =14540E 00 2+331E=01 De&B30
6,548E 00 =3.,889E 00 4.983E DD =8, IBBE=D] 05130
=3,%17E 00 6.21TE 00 3,279 00 SeT40E=DL $.5330
le}7TGE=~D]L =2.185E=01 1,507E~D) =3.,536E=-02 ¢.5B30
T+558E=~02 =1l.626E~01 1.180E=-01 =2:902E=02 0.,683%
1.051E=G2 =2, 923E=-02 Z2sB9TE=(?2 =0 ,206E=03 P.9330
~B84338E=-4G5 4. 211E=04% =5,919E=0% 3. 160E=-04 2.5000



A
<U» Coefficients
Ag
3.8B42E 02
1.219E 03
2+17TE 00O
B«2T1E 01
2+43BE 02
-‘ID°3E 01
1076 Q1
2+3TO0E 0O
=] 4y 289E={2

A
<Y¥> Coefficients
Aq
2.599E 013
=5,190E D2
1,052 D2
=2.8T8E D]
=T.B99E D1
2.537E 01
=4,707TE 0D
22841E=0]
2:+6%1E=-02

fal
k Coefficients
A
B:916E 01
=]1.8B88E 01
2+125E 01
=]1.8L%E 01
2«295E 00
6350E=01
2.601E=0P
=4 . 99GEDZ
3.6L8E-0%

<Ai-§-> Coefficients
Az
-T.450E 0l
3.781E 01
=2,606E 01
1.465E 01
=9 . 4B5E-01
-6IIBDE-01
8.575E=02
1.510E=-02
“1.174E=06

Table 6. Continued

Attached-Flow Model -

1.238 ﬁsurface = (.380

Ag A1 Ao
=5.,528E 02 Peb630E D2 =4e0T0E 01
=1.554E 03 6.635E 07 =9.410E 01
=2.144E 0} 1.979E 01} ~3.985E 00
=1427TE Q2 b.6STE 01 =1.084E Q1
=3,500€ 02 1.,688E 02 =2.652E g1
5.86TE 01 =2, T36E 01 G.,864E 00
=2,208E 0} 1«544E D] »2+.697E 00
~&,230E @0 5.455E 00 =53 994E=01]
G.020E~Q2 =B.,0D1E=02 1.92%€ 00

Az Ay A
=3.08%E 03 1.219E 03 =} .60&E D2
TeTTHE 02 =3.254F 02 4.52BE D1
=]1+351E 02 S.7BIE 01 ~8,34TE 0O
4,17BE D1 =-2+000F 01 3.04TE 00
1.111E D2 =54187E §1 T.934E 00
=3,921€ 0l 2:027E 01 =3,608E 00
B.5610E 80O =5,080E 00 Be69TE=D1
=8,220E=01 B,626E~0) =3,782E=01
=) +365E=01 2«553E-01 -2+ 012E=01

Ap A Ag
=1.062E 02 4.216E 01 =5.,56TE {0
2+33BE 01 =9,689F 00 - le346E DO
~2.7T16E 01 1. 154E 01 =] .526E 0O
2+%90E 01 =1:137E 01 1-T34E (0O
=34,371E 00 1.53T7E OO w2+501E=01
=-3,B0BE=01 4,B94E={] =T .652E=02
=]l.24TE=D2 =2 3T5E=02 }e#1SE=D2
l.312€E=01 =]1,]142E=01 3.315E=D2
=]l .T64E=0] 2.TATE=DY =) lG4E=D]

Ao Ay Ag
BoT93E 01 =3,458€ 01 &.,519E 00
~& ,HA4E 01 1.935E 01 «2.689E 00
3.363E 01 =le%44E Q1) 22063E 00
=-2.011E D1 9.201E 00 =1+405E 00
1.421E DO »Te021E=01 1.135E~01
9.,363E-D1 ~44595E=01 Te6R29E=02
=1.7T31E~D] 1+185€=01 =P, T58E=02
=3,958E=02 3. 43BE=0?2 =9,917E=03
5.029E=04 =9, T22E=04 254 2E=04

AEDC-TR-79-22

Interval Limit

2

Rmax
f.%000
0.%200
Jub4d)
Qo%&00
0.4800
0,5300
60,6300
t,8800
2.5000

Interval Limit

A

&mx
0.4000
0.4200°
0,4400
0.4600 ,
D«4800
0.5300
0.6300
0.8800
2.5000

Interval Limit

A

Rmax
0.,4000
D.4200
D.4%00
D.6500
0.4B00
0.5300
0.6300
08800
2.5000

Interval Limit

A

Rmax
0.4000
0.4200
0.4400
0.,4600
C.4B800
0.5300
0.56300
0.8B00
25000
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<ﬁ> Coefficients

Ag
T«4OlE 03
=2.107E @2
J.95&E 01
5.6566E 02
=]1+912E 02
B.882E 01
=1,2&40E Q1
T«23TE Q0

<V> Coefficients

A3
«1+793E 03
-1.4B4E 02

1.0683E 02
=].532E 02
Ha9BSE D)
=]1.538E 0}
S.778E-01
1.85%0E=-01

E Coefficients

A3
=2.504E 02
S.233E D)
=S.2%1E 00
-‘.765E 00
3.563FE 00
~]1.654E &0
3.,89BE=01
=4 4,963E=02

Coefficients
A3
lel4lE 02
=2.112E 01
3.348E 00
=2.438E 00
2.506E 00
3.2T1E~D]
»]1.735E=0)
TeES2PE~D2

Table 6. Cantinued

Attached-Flow Model

b
H
—

438

Ao
1.95%3E 02
=B,2%5E 01
=T« $91E 02
2+36TE 02
=1.296E 02
1.794E 01
=14687E 01

Ag
1+924E 03
[+&6T9E D2

=l.206E 02
Lo HO1E 02
=B .,90BE 01
2«216E 01
-1.106E 00
=& 4132E-01]

)
2.648E 02
=5, B&K/E 0]
Bo4THE 00
S«911E 0O
-4 +483E DO
24341E 00
=6¢385E=0]
1.339E=01

Ay
=1.208E D2
2+359E 01
=4.013E Q0
2+8B61E 00
=3.307€ 0o
=4 ¢ 595E=01
2-703E-01
rI-EQEE-Bl

A
Rsurface = 0.336

Al
2.B38E 03
~5.,615E 0]
4499%9F 01
2+ 980E 02
=3,549E 0]
G44822F 01
=T+507E 09
1.272E 01

Al
=5,889E Q2
~654353E D1

4+538E D1
~7.769E 0O}
3.802E 01
=1.087E D1
84+ 335E=01
4a2TTE={])

A
«9,335€ 01
2.173E 0t
=2.683F 08
=24461E 00
1.863E 00
“14113E 00
1, 354E =01
=1.173E=01

A
44.26%E 0
=8,758E {0
1.619E Q0
=1.103E QO
14463 00
Z.2158E=0]
=1.330E=0]
l+265E=01
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Ag
~3,387E 02
4oT1BE 00
-8,585E 00
~44132E 01
1.324E 01
=94,968E 00
1+651E 00
=2 J00E 00

Ag
8+213E 01
7.922E ob

-5,723E 00
1.052E 01
«54827E 00
1.520E 00
«3.117E=01
«2,324E=01

1.097E 01l
=2.683E o0
J.TEBE=Q1
3-4725'01
=2+523E=01
1.800E=01
=5.452E=02
3.390E~02

=5.020E 00
1.079E 00
=2s215E=0D]
1.378E=01
=2.180E~D]
=3 .758E=p2
l-9BBE-02
«~3.043E~-D2

Interval Limit
A

Rmax
D,3560
043760
0.3960
Beh160
Geh360
0.4860
0.5860
D.8360

Interval Limit

Fad
Rmax
043560
0.3760
0439560
0a%l60
0.%35%
i 1 ¥:1.1.]
0,5860
0.B360

Interval Limit
A
Rmax

P 3560
0.3760
03950
0.%150
03560
d.4869
0.5860
0.83560

Interval Limit

A
Riax

0.3540
0.3760
0.3960
De&lBD
0.43560
0.4R6D
0.5869
0.8360
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Tahle 6. Continued

Attached-Flow Model

A —_— -
X =1.638 B rrace = 0-289
A
<tl> Coefficients Interval Limit
o
Az Az A1 A Rmax
1.463E 13 =1,3B3E 03 #.416E 02 =4,T21E 0l 00,3090
=2.631E 0O =2:434E 0] e»1T1E 01 =,964E DO D.3290
9+521E 01 «1.,209E 02 S+348E 01 =T.448F DO 0.3490
=24 005E-D] -2+101E 01 1.881E 01 =3,392E o0 D+36910
1.283E D2 ~1.633E 02 T.112E 01 =S.850E DO 03890
Ta324E 0] «9.,900E 01 4.511E 0} =6,60T7TE 00 De%390
=2.,804E 00 1.147E 00 «1%3E Q0 =] o TI4E=D1 0.539)
4.430E OO =1 .055€E 01 B«44BE 0QQ =1+306E DO 00,7890
2+102E-02 =1:+143E=-01 2¢139E=01] 8,594E=01 2:.5000
<> Coefficients Interxa'l Limit
A3 Az A L) Rmax
=1.77T2E D2 1.639E 03 «5,054]E 02 5.206E 01 0.3090
A.TEBE D2 =3,526E 02 1.094E 02 =1l,134E 91 0.3290
~46TOE D2 4,802E 02 =) 646 02 1.871E o1 0.3490
Z2+8T9E 02 =2:892E 02 1-048E 02 =]1¢253E 01 0s35690
=} s HIBE D2 1,465 02 =54.%#]8E 01 Bel5B6E 00 D.3890
1+199E D1 »1,527E 01 64527TE 00 =1.013E 00 04390
-2+028E 00 3.,184E 00 =1.576E 090 l+723E«0] 0.5390
B+TI2E=D2 »1.871E=01 Cahk]1TE=D]) =] .,542E=01 D, 7890
1+469TE=D2 0. 163E~02 1.663E=0]) =] s 346E=01 2.5000
ﬁ Coafficients Interval Limit
A
A3 Ay Al Ag X
=5,127E 02 S.634E (2 =1+.T26E 02 1.763E o0l 0.3090
B.T&1lE 0l =8,594E @] 2.800E 0O} =3.033E 00 0,.,3290
=],967TE 01 2.015E 0] =6.901F 00 Te945E=01 0.,349)
S5.860E- DO =6,579E 00 2« %29 00 =2.,910E=01 0,369%
B.776E 00 «3.806E 00 3.620E 09 = e3I7SHE=0] 0.389D
~3,613E 00 4,652€ 00 -2,00&4E 00 Z2:918E=01 0,439
5438TE~01 =8,164E=0] 3. 965E~-01 =5,949E=02 0,539
=?.239E=02 le71TE=0] =] e360E=0]) J«620E=02 0,789
=} a4 THE=D4& T+ IBGE=D4 =1.115€=03 TelSlE=04 2.5000
<(“¥*» Coefficients Inter:ﬂ Limit
Az A2 A Rmax
5.530E ¢2 -5,095E D2 1:56%E 02 =1.,601E 01 00,3090
=5.108E 01 B5.976E D) =]1+94TE 01 2+110E DO D«3290
1.8BTE 01 =1,%15E D1 . 490E 0D =T 369E=01 03690
~]1.,553E 01 1.5687E D1 =54081€ €O T«255E=01 0,3690
2+859E Q0 =3.490E DO 1«431€ Q0 =] 4985E=01] 0.3890
1:.155E 00 =1.502E 00 84STBE=]] ~9,822E~02 00,4390
=1+4T6E=0] 2«133E=01 =3eS14E=Q2 1:196E=p2 0.5390
Ae4l2E=-02 =~8,055E=-02 60 J25E=~072 =1 eB49E=02 0.7890
=T TTHRE=05 3.928E-04 =64 1SHE~04 3.,016E=D% 2.5000
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M
<U> Coefficients
Aq
3,513E 03
«2,326E 02
3.B99E 02
-4.T31E 02
3.405F 02
6.289E 01
Z2+317E DO
3.849E 00

<G> Coefficients
A3
=3.104E 03
4.459E p2
=~5.43]E 02
S.2B89E 02
=2.801E 02
1.2T7T4E 0]
=5,539E=01
-2-433E-Ul

A
k Coefficients 5
A
=T+8B7E 01
=3.283E 00
4+84TE 00D
G.TTHE 0D
8.163E=-01
-1.871E 00
1e453E=01]
i.SOOE-UE

<i“¥-> Coefficients
Ay

1+419E 02

«5,129€ 01

2.TO05E 01

=1 797E 01

24069E 00

9. 292E~01
—#.69BE-DZ
1.026E=D2

Table 6. Continued

Attached-Flow Model

A
X =1.688

Az
=3,135E 03
1.916E D2
=3.985¢ 02
4. TI1SE 02
=3,975F 02
=8,437E 01
~6,957E 00
=9,376E DO

Ap
2+T45E 03
=4,067E 02
S.308E€E 02
«5,49TE 02
3.143E 02
-] ,602E 0]
9,649E=01]
G« TA9E=D]

6.956E 01
2+434E DO
«5.,273E 00
=1+024E 01
=§,T26E=D]
2.359E 00
=2,1B82E=0]
~5.,987E=02

Ao
=1.237E 02
4.,7BlE 01
-Z.&ﬁSE 01
1.893E 01
=2:476E 00
=1«191E 00
5.690E=-02
=3:343E=02

A
Rsurface = 0-276

1
9,382E 02
-4.639E D}
1.401€ 02
-1.522E 02
1+511E 02
3.938E 01
5.406E 0D
T+6TBE 00

A
=B409TE 02
1.233E 02
=], 729€ 02
1,901€ 02
«1,175€ 02
B.T3TE QN
=5.004E=01
wZyhZ2TE=Q]

A
~2,043E 0}
=5.5%3E~0]

1.876E D0
3.545€E 00
1.3908-01
=1.001E 00
Q.70DE=G?
leIT3IE~G2

Ay
3,5994E 01
w]$B4E 01
B.528E 00
-5oB621E 00
54997E=01
S54l154E=01
=] sSO2E=02
3. 250E=-02

114

Ay
=3, 3B9E 01
3.262E 0D
=1:638E 01
1+636E 01
=2+035E 01
=5,594E 00
=9,:112E=01]
=].134E 00

Ap
T.95STE 01
=] .24%9E 0}
1.872E 01
=2.,195E 01
1«45S5E pl
=1.014E 00O
l1edl2E=D2
=3.107E=02

2.003E 00
G.244E=~02
=2.141E=~D1
=4,010E-01
3.170E=~Q3
le450E=0]
-9.859E-°3
4.T40E=D3

n

=3.,480E 0O

1.531E 00
=GebllE=~D]

T:66TE=0]
=]1«3THE~D]
=T«TOBDE~D2
=1+537E=03
=9,868E=03

Interval Limit

A

Rmax
0.2960
D.3180
0.3360
D.3580
D.3760
Oeh260
0.5260
0.7760

Interval Limit
A

Rmax
0.2%60
0.3160
0,3360
0,3560
D.3760
D.4260
0.5260
0.7760

Interval Limit

A
Rax
029860
03160
0.3360
0.3560
0.376D
04260
0.5260
0.7760

Interval Limit

N

%mx
0.2960
Gs3160
0.3360
0-35&0 hs
0.3760
0.4260
0.5260
0.7760
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Table 6. Continued

Attached-Flow Model

115

A A
X=1.738 Rsurface = 0-262
<ﬁ> Coefficients Interval Limit
sy
A3 Az A A Rmnax
2+S95E 006 =2,186E 04 $.139E 01 =5, 749E 02 0.2820
«2.,595E 03 2+296E 03 ~4.T19E D2 6.531E o0l 0.,3020
1.279E 03 =1.214E 03 3.880E 02 ~5,139€ 01 0.3220
~8,624E 02 B.551E 02 =2.,TB)E D2 3.011E 0l 0:3420
1.008E 02 =].332E 02 5.991E 01 ~B.421E 00 D.3620
1.358E 02 =1.T12E 02 TeIGTE 01 ° =1.008E 01 0.4120
=5,9T7T1E~01 =2,623E 00 4. 227E D0 «5,.448E=01 0.5120
4,310E 00 =1.0816E 01} B.085E 08 =1+203E 0O 0.7620
<$> Coefficients IntervEl Limit
A3 Az A A Rmax
=1+755E 0% l«4T4E 04 =hal27TE 03 3.850E Q2 00,2820
2.621E (3 =2.32]1E D3 6.844E 02 =b.726E 01 0.3020
~1.419E 03 1.33%9E D3 =-4,2]0E 02 4.402E 01 0.,3220
b.4B6E 02 =&4,58]E 02 2+222E 02 =2.501E 0l 03420
-2.956%E 01 3.T80E D1 ~1,582E 0} 2.119€ 00 0.3620
w4,307E O1 S.234E D1 =2.,108E 01} 2.T54E 00 D.0120
3.350E G0 «5,038E 00 2+556E 09 = o923E~01 D.5120
=] 6569E=01 3.639E=01 -2:09TE=Q] ~2sD25E=02 07620
A
Ag Ao A Ao Rmax
3,130 o2 ~2,605€E D2 Te224E 01 =heB69E 00 0.2820
=].228E 02 1.082E p2 =3.174F 0} 3.104E 00 0.3020
6.508E 01 -6.204E 01 1+96BE 01 =2,072E 00 0,3220
=?s162E 01 2.172E 01 =T+2%1E 00 8+230E=01 03420
1.329E 01 .=]l.411E 01 4.960E DO =5.T36E=Q1 0.3620
=2.1T0E 00 2.6B4E 0D ~]+11BE 00 1.598E=01 0.,6120
»]1.630E=02 2¢197E-02 =2.109E=02 9.201E=03 0.5120
A.690E~-02 «]14365E~01 6. 00BE=0Q?2 &4 4650E=03 0ﬂ7620
<li-V-> Coefficients Interval Limit
A
A3 Ay Ay Rnax
=3,174E Qe 2+655E 02 =T+401E 01 6.8T73E 00 0.2820
A,87BE 01 =7.812E 01 2.28%E 0] =2,236E 04 0.3020
=5,141E 01 44B89E 01 =1.547E 01 1.626€E 00 0,3220
2.061E 01 =2,068E 0] 6+933E 00 =T+ TB9E={1 03420
=-1.330E 01} l.411E 01 =4, 965E 00 S.TISE~D] 0.3620
Z2+.388E 00 =2.927E 00 1.202E Q0O =14667TE=C1 0.4120
=1.1%7E=0] le639E=)1] =T« 120E=02 B8.186E=D3 0.5120
-9,7B2E~03 Z2«BSTE~03 1.127E=02 ~S5+BB9E-03 0.7620
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A
<U> Coefficients

A3
4,199E (3
~4,109E Q2
244T7THE Q2
=2.T55€ @2
=8,984E (1
9.7T01E 01
9.T22E 00
3.42TE 00
1.003E 0]

<¢> Coefficients

A3
«T+&666E 03
1.740E D3
-8,297E 02
1.536E 02
=1,226E 02
1.255€ 01
~1.556E 00
=1,759E=~01
~2,562E 00

ﬁ Coefficients

A

Ay
=3.R93E 0l
=1 46BE 01

1.23SE 01
«8,196E 00
2.237E 01
~2,087E 00
«2,939E=01
9,016E~02
~6:131E=01

<ti“§-> Coefficients

A3
2.281E q2
=5,366E ¢1
2.T28E 61}
-1,133E 01
=9.,616E Q0
1.288BE a0
1«2TPE=0]
v3,409E~02
3.B24E-01

Table 6. Continued

Attached-Flow Model

A
X =1.788

Az
=3,529E 03
3,572E 02
=2.377E 02
2.663E 02
T.631E 01
=1.260E 02
=1.B42E 0}
=8,773E 00
=2,385E 01

Az
6+393E 03
=]l.537E D03
T«BISE 02
=3,556E (2
1.316E 02
~144B5E 01
2+543E 00
44279E=0]
5.876E 00

Ap
3.250€E 01l
1.205€ 01

=1.236E 01
T«432E 00
=~2,384E 01
2+.650E 00
4 ,388E-0]
=] .499E=0]
l.456E 00

Ao
=1.89TE 02
4.,784E Q1
=2.525E 01
1+193E 01
1:018E D1
=]1.530E 00
»] +997E=D}
§,872E={2
~Q,022E=D1

A
Rsurface = 0.261

Ay
$e«935E 02
=9,845E 01}
8,060E Q]
=8,1)17TE 01
=le.640E G}
S.665E 0}
1.242E 01
T+ 4B9E 00O
1.896E 01

Al
=1,7T4E 03
4,517E o2
=2.,46TE N2
1+190€ 02
=k, TOSE 01
5«759E 00
=] +388E 0n
=3,0T2E=01
=& ,453E 0D

M
=8.9T8E 00
w3, 234E QO

& 114E 00
=2.23BE DO
B.424E 0D
=1.137E 00
=2,285E=D])
Te231E=D2
=1.149E DO

A1
S.252E 01
=]l+423E 01}
T« TT&E 0O
=-4,182E 00
=3,565E 09
6:981E~01
1:103E={1
=]l 68TE=]2
T+0T71E=Q1

116

Ao
=9,353€ ol
8+.T54E 00
=9,211E 00
8.,098E 00
T+362E=01
=8,054E 00
«1.994E OO
=]1,154E {0
=4 ,065E QO

Ag
1+645E 02
whh24E D]
2+S85€ 01l
=1.329€ 01
S5«590E 00
~T4695E~01
2:092E-01
2+510E=02
L.0TTE 00

Be252E=01
Z2e8T1E=D]
=4,501E~01
2:296E=01
«9,824E=01]
1.6B2E=-D]
4.359E~02
=TSHBE~0I
3.024E-01

nbhoBA4E 00
1.,409E 00
=T+990E=01
4.7BlE=0]
4.103E=-0]
=]1,02TE=01
~2.2]16E=Q02
«S.426E~-04
=] .841E=01

Interval Limit

&

Rmax
B.2810
0.3010
043210
0u3410
043610
0.4110
0.5110
0.7610
2.5000

Interval Limit

A
Rmax
0.2810
0.3010
0.3210
0.3410
03510
D,4110
D.511D
0.THLD
2:5000

Interval Limit

A

Rmax
0.2810
0.3019
9,321
0.3410
0.3610
d.8110
0.5110
0,76)0
2.5000

Interval Limit

A
Rmax
D.20%0
G.3010
0.3210
Ge3410
0,3610
0.4110
0.,5110
0.7610
245000
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Table 6. Continued

Attached-Flow Model

117

A N
X = 1.838 Reurface = 0-316
<ﬁ> Coefficients Interval Limit
A
A3 Az Ay Ay Rmax
T«119E 03 ~Ts144E 03 2+392F 03 =2.667E 02 043360
=3.875E 02 B,270E 02 =1.503E 0?2 l1.806E 01 0.3560
=6« O%BE O2 B4545E 02 =2:329E 02 2.7BAE 01 D.3760
J.48ZE 02 -4, ]B3E 2 1.705E€ 02 ap269E 01 023950
=]1+965E 01 l+565E 01 =1+3H2E OO -3 635E~-03 Dak]l60
3.576E Q1 =5.275E 01 2.7T03E 0} =3,955E @80 IY-1.1:]
. TT4E-01 =3.290E 00 he.044E 00 =3.752E=01] 0:,5660
3.53%E o0 =§,6%2E Q0 7T.079E DO -3,47TBE-01 0.Bl60
=5.532E~-03 1.5TIE~-02 64136E=02 9.7T61E=01 2:5000
<V> Coefficients Inter\:\al Limit
A3 Az Ay Ag Rmax
1:436E 03 =1,%0&4E 03 4+562E 02 -84927TE 01 0.33560
=1.2866E 03 1.320E 03 =4458%F 02 5.322E 0l 0.3560
B.7S1E @2 =Q,4662E D2 3.550E 02 -4 3IBE 01 0.3760
=4, 656E 02 S.4B]lE 02 -2,]137E 02 2«791E 01} 0.396)
1.370E 02 =} . 698E 02 bePB3E 01 =9,51T7TE 00 0+8180
=3,151E 00 S«128E 00 «2,920F 00 §5,T36E=01 04660
-1.571E 00 2.920E 0D =} .B9]1E 00 4.]138E=01 0e56810
~3.051E=01  7.69TE=01 =6.T40E=01  1sB42E=0] 0.8160
=6.294E=03  3,B1TE=02 =7,710£=02  2,186E=02 2.5000
ﬁ Coefficients Interval Limit
A
AS AE A}_ Rmax
-2.296E 02 2.292E 02 =T«617E 01 Ba#33E 00 0+3360
=B,730E 0D 6,559E 00 =1 .367E Q0 S«508E~02 0+3560
5+708E 01 =6.,373E 01 2+J658E 01 =2.9168E 00 00,3760
=7T.)05€ 00 B8.,567SE 00 =3,568E 00 4.97TE=0] 0.3960
3.,317E 00 =3, 707TE 0O 1.335E 60 =] a495E=Q1] D+8160
=3.,410€E 00 44,6R8E 0D ~2.1STE 0@ 3, 368E=0Q] Ded660
44]185E=01] =6,5835E=01 3.370E=01 =5,261E-02 0.5660
=64 286E«02 1.53%E=0] =} +256E=-01 JWAETE=(2 0.8160
S« AT1E=0S =] yS5ABS5E=04 S.512E=05 4+899E=04 2.5000
<i“V-> Coefficients Inter:a'l Limit
A Az Al Ao Rmax
-4, )199E 01 &#.408E 01 =] +S46E 01 1-R08BE g0 0.3360
=3,949E 00 S«T43E 00 -2.573E OO 3.652E~9)] 043560
=3.359E 01 3. T40E 01} =] 2 ABSE 0] 1T03E 00 043THE
T-96TE 0D -3 . 4TAE 00 3.77BE 00 =5.,065E=01 03960
=3.113E 00D 3.6B68E DO =1+435€ 0p 1:815E=90] 04160
1.399E 00 ~1.545E 00 0.0T7T5E=0] =] ¢433E=01 04650
=1.104E=0D] 1.653E=D} =T 563E=02 9.439E=03 0.56680
2+99TE=DZ =7s306E=0D2 5¢%31E~-D2 =1s602E~02 0.8160
=] 766E=04 TeIS9E=0% P 0TTE~04% 3.598E-04% 25000
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<ﬁ> Coefficients
A3
=}1.216E 03
=-3.807E 02
1.449E 02
=1.202E 02
=-6+830E 01
1.,045E 02
=44.,545E 00
4.,959€ 00
2. 29%E-D2

<G> Coefficients
A3
=) .&T3E DI
3,761lE 02
=T.,433E 02
4. T34E 02
=]1.908E 02
2.430E 01
=3,584E 00
=2.016E=-01
J.111E-D4

k Coefficients

Az
=1le122E D2
5.392E 01
1317 01
=14,4T3E 01
2.?211E 01
=5,182E 00
5+D58E=01
=7sl142E=02
w2.2TLE=04

<(i*¥’> Coefficients
Aq

who TAKE 01
'3.719E 01
1+6T4E 01
=1.979E 01
§.996E 00
T:636E=01
=1,110€=01
3.79TE=Q2
w3 924E~05

Table 6. Continued

Attached-Flow Medel

A
Rsurface = 0-276

A
X=1.838

Az
1:087E 03
3.,454E 02

=l .528E 02
LeladE D2
5.8%4E 01

=1.360E 02
3.385E 0D

=1:161E 01

=1,200E=01

Az
l1.311€ 03
-3.3!‘E ¥
T.298E D2
~4+966E 02
2.]128E 02
=2,983E 01
5.T7T4E ©O
4.b678E=0]
“24+294E=03

Ao
9,588E 01
~85,167E D1
=1.304E 01
1,509E 01
=2+%25€ 01
6.526E 00
=T+439E=01
l«5669E=0]
1l+175E=03

Ag
4.455€ 01
1.509€ 01

=l.%14E 01
2.067E Q1
=6,BT3E {0
«9,709E=0]
1:467E=01]
~8.829E-02
1.981E~D&

Ay
=3.196E 02
=]1,801E D?

5,73TE 0}
-3,242E 01
=].26TE 0]

6.062E D]

1.249E 00

3.137E 00

2:1B%E=01

A1
-3.895€ 02
9.659€ 01
~2.38TE 02
1,733E 02
=7.922E 0}
1,202E 0}
«3,149E 0D
=3,584E=0]
bab]10E=03

A
=2, 720E 01
1648E 01
4,¢71E 0O
=5,181E 00
8.825E 00
w2 .T4BE 0O
3.086E=D1
=] 2305E=D]
«1.879E=03

Ay
=14382E 01
=1.,103E 01

4¢531E Q0
=T« 165E Q0
2+5640E QO
‘-EUBE-OI
=54528E=)2
6+833E=07
=3, ATHE=D G
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Ao
3.123€E 01l
9+565E 00

=T.018E 00
3.039E o0
6:952E~-01

=8,491E 00

=5,991E=D2

~1.443E 00
8.5638E=01

A
3.865E 0l
=9.309E 00
2,601E 01
=2.014E 01
9.829€ 00
=1.606E 00
S«481E=-01
5.869E=02
=3.567TE~(2

A

2+S6TE 0D
=] .743E 0D
=% .568E=0]
6:018E=01
=1 +060E 0D
3.,903E=01
-4 4 949E=02
3.452E=02
1+24BE~03

Ay
1:42TE 00
1.150E 00

=, 882E~-01
8,218E=01
=3.:417E=01
=64355E=02
4+05TE=03
=].TE2E=02
1.459E=04&

Interval Limit

Pl

Rmax
0.2950
03160
0.3340
03560
De3760
U.4260
De5260
07760
2.5000

[nterval Limit
F)
Rmax

0.2960
0.3160
0.3360
0.3560
03760
Dak2&D
05260
0.7T60
2,5000

Interval Limit

A

Rmax
0+2960
031860
0+33640
03560
0.37864
0,.,42610
0+5260
DaTTHD
2.5000

Interval Limit

A
Ryiax
0.2960
0.3160
03360
0.3550
0,3760
0,4260
Be5280
G.TT60
2.5000



<ﬁ> Coeffictents
A3
2.013E 03
=1+185E 02
~1.126E D2
=1.007E 02
1.564E 02
3.98¢E 01
=1+563E G0
3, T22E 04
S+875E 00

<Q> Coefficients
Ay
=3.T04E 03
T«588E 02
-5.1‘2E DZ
2+269E D2
=B.425E 01
2+235€ 01
=44, 40BE Q0
3.‘63E'°l
«T.951E 00

Fal
k Coefficients
Ay
=3,8T7T3E 00
=leS4&4E 01
S5.494E 01
=1.871E 01
6.285E 00
=2, 7T33E 040
3.505E-01
=3.739E=2
=2 HTTE=0]
<i¥°» Coefficients
\ A3
1.511E 92
=4, 249E 901
Be104E=01
=1.188E {1
A.20BE 0O
1.580E=0]
=],585€=901
4-4705-02
1l+51l4E=02

Table 6. Continued

Attached-Flow Modet

A A
X =1.938 Rsurface = 0.302
Ay A Ay
=1+943E 03I 6:283E o2 -6+THSE 01
l«155E 52 =3+46BE 01 3.516E 00
1.105E G2 =3,263E 0] 3.2B2E 0D
9.74BE 01 =2.793E 01 2.T15E o0
=]1.972E 02 B.463E 01 =1.162E 01
=5.651E 01 2.808BE 0] =4 .040E 00
~4,222E~01 2+ T29E 00 ~2+205E=0Q1
=%,17&E 00 T+560E 04 =1.109E 00
=] +435F 01 1.172€ 01} =2+220E 00
Ao Al Ay
3.55T7E 03 ~1+13% 03 1+216E 02
=T+546E D2 2+ 495E 02 ~2+T42E 0l
G+131E 02 =2+,182E 02 2+591E 0l
=2.,56%E 02 9,67T1E 01 ~14209E 01
9.,986E 01 =3.,948E 01 5.247T€ 00
=2.8%90f 01 1.220€ §1 -1.678E 00
Te«3R1E 00 =4419TE DO Ta329E=01
=§s914E-0] le4B5E=0] =6,T23E=03
1.950E 01 =] .388E 0} 4.,2T8BE 00
Ay M
2.471€ 00D =3, 460E=-D] -9.322E=03
1+364f 01 =3,941E 00 3+766E~01
=5.85TE 01 2.075E 01 =-2:438E 00
2+141E 01 =8, 200E 00 1.055E 00
=T«232E 00 2«T42E 0D =3.382E=01
J.643E 00 «1+630F 00 2+4T6E=D]
=5, 374E=Q1 2+596E=0D] =3, TOSE=2
1,049E=01 =3,498E~-02 Z2+818E=02
6¢591E=01] =54 394E=01 1.470E=01]
Ay A )
=1.432E 02 4:519E 01 =44 750E DO
4,378E 01 =]1,.,502E 01 1«7T13E oo
=JsalaE=01 T+058E=0G2 «T+541E=03
1.312E 0l =44,802E 00 S+804E=01
-3.907E OO 3.994E 00 =5¢396E~01
=]1+981E=0] S4091E=02 =] .,659E=02
2+310E€=01 =1+031E=-01 le263E=p2
=].055E=01 By263E=07 =Pe156E=D2
=3.43TE=02 2:565E~07 =5+29BE=03
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Interval Limit

A

Rrax
0.3220
0e3420
0.3620
0.3820
0.4020
De4520
0.5520
0+B020
25000

Interval Limit

A
Riax

03220
03420
De3620
0.3820
0.4020
0.4520
0,5520
D.8020
2.5000

Interval Limit

A

Rma x
043220
043429
0.3620
0+3820D
0.4020
N.4520
D.5520
D.8020
2.5000

Interval Limit
I
Rmax

0.3220
0.3420
0.3620
0.3820
0+4020
0:4520
05520
0.8020
2.5000
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<ﬁ> Coefficients
Az
T«68lE 03
$.912E 02
'3-669E 02
=1+006E 02
1.540E 02
l«481E 01
4.DSTE 00
2+500E DO
~2.021E~02

<Q> Coefficients
A3
44818E B2
-6l253E 02
3.899E 02
-1.73¢E OZ
=]1.625E 0}
S+148E 00
=1.036E 00
24400E-01
f 1.531E-03
ﬁ Coefficients
A3
=3,911E @2
=2,655E {1
1.592€ 01
2eTT3E 01
=1+183E 01
=] +46TE 00
2e361E=-01
=5,335E-02
2eJ2SE={(4d

<li"¥> Coefficients
A3
1.9¢8E 02
=R,972€ 0D
1.570E 01
=44161E 01
1.976E 01
=-5,309E-01
44,DBlE=02
1.812E-02
=5,712E=05

Table 6. Continued

Attached-Flow Model

A
X = 2.438

Az
=B4,35T7TE 03
=B, 494E 02

4,340E D2
1,128E 02
-2.095E 02
=24491E 01
=-9.033E 00
=6,268E 00
S.832E=92

Ay
-4,981E 02
7.040E 02
-4,594E 02
2.198€ 02
2,091E 01
~7,466E 00
1.662E 00
~6.036E~01
«1.365E-03

Ay
4.246E 02
2.8T1E 01}

=1.996E 01
=3.421E 01
1.587E 01
2.134E 00
=3, 7T98E=]1
1e343E=01]
=1:022E~0D3

Az
=2,0B4E D2
1.071E 1l
=1,757€ 0l
S.155E 0l
-2-615E 01
T.580E~{1)
=B SH4E=(2
=44553E=02
4,07T1E=04

ﬁsurface = 0.342

A
3.033E 03
2.06BE 02

~1.589€ 02
=3.976E 0]
9.624E 01
1.466E 01
£.853E 00
5.,216€ 00
~1.462€=01

M
1.7T10E 02
-E.G#EE 0g
1.802€ 02
=-9,2B83E 01
=8,89TE 00
34545E 00
=B.,459E=01
4+95TE=-01
=] elA3E=QP

A
»14536E Q2
«1.030E 0}

8.2B3E 00
1.402E ¢1
=T.118E &0
=1,045€ 0D
1.918E=01
=]1,125€=01
l.503E=03

A
T+505E 01
=&y 265€ 00
B,53LE &0
=2,125E€ 01
1.154E 01
=1.534E~01
6.173E=02
3, 791E=-02
=T«654E=D4
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Ao
=3,665E 02
=2.54TE 01

2:237TE 01
S.064E 0O
=1.407E #il
=2.,04B8E 00
wT+H68E~D]
~h03BE~0]
1.061E 00

Ay
=]1.948E 1
3.303E 01
=24356E 01
1<303E 01
1.226E (0
=§,220E=01
1¢145E=01
=1.502E=01
=Te302E=DI

o
1.852E 01
1.231E Q0

=1+136E 00
=1«304E 00
1.06%E 0O
1.T644E=D1
-2-Bi5E-02
d.161E=02
=3,782E~-D4%

Ao
=9.005€ 00
5+651E=p1
=8,102E~-01
2+.913E 00
=1+.689E 00
S«.29BE=~02
=1.511E=02
~1+040E=02
4.5]1%E~-0%

Interval Limit

A

Rmax
0.3620
0.3820
B.4020
D.4220
D.%%2D
D.4920
0.5920
0.8420
2+500H

Interval Limit

A

Rinax
0,3520
0,382D
0,4020
0.4220
0.4420
0.4920
D.5920
D.842D
2-500q

Interval Limit

A
Rmas
0,.3620
Ge3820
0.4020
04220
0.64420
0.4920
0.5920
0.9420
245000

Interval Limit

M

Rinax
0.3620
0.3820
044020
0.4220
0ed420
04320
00,5920
0.8420
2+5000



<ﬁ> Coefficients

A3
2+.%50E D23
=4, 084E 02
6.345E 02
-9,34SE 02
6.222E 02
«4,289E 01
3,835E pO
2.645E 00
=T:914E=03

A
<i> Coefficients
A3
~9,241E 02
4,002E 02
~44105E 02
3.395E 07
=]1.900E 02
1.598E 01
=3,519E=01
1.320E~01
7.215E~03

k Coefficients

A3
2.711E 01
1.153E 01
~3.352F 61
3.839E 01
=1.319€ 01
~2.391E-01
1e635E=(]
=5,157E-D2
1.069E=04

<(~¥"> Coafficients
A3

2.TT3E D}
~3,582E DI
3J.09BE Dl
=3.,530E 01
1.,436E 01}
~2+691E-01
-k s BY90E=-D2
2+190E=-02
=1.114E~04%

Table 6. Continued

Attached-Flow Model

% =293

Az
=3.,186E 03
44,50RE @2
=7+#13E D2
l+146E D3
=3,199E D2
6,006E 01
-8,786E 00
-6,656E 00
3.695E=p2

Ao
9,903E 02
i R40E D2
4¢B26E 02
«4,196E D2
2.49)E 02
=2,337E 0}
1.577E 00
«3,448E=01
«3,010E=02

)
«2.952E 01
=1.266E 01

3.884E 01
=6.767€ 01
1.748€ 01
3.4186E=01
=-2+514E~-01
1. 299E~01
=5, 182E=04

Az
=1l.0&43E Q2
4,038E 01
=3.597E 01
4437T6E 01
=]14896E 0l
3.949E=01
7T+0S1E~D?
=5.50LE=02
S5+304E=04

N
Rsurface = 0-341

Ay
1.149E D3
~]1.639E 02
2.902E 02
whoS6TE 0P
3.611E 02
=2.,697E 01
b+B24E G0
5+5TTE €0
=5,216E=02

A
=3.537E (2
1.640E 02
-1.890F 02
1.72BE 02
=] +088E 02
1.141E 01
«B,37BE=0]
2.979E=0]
3.322E=02

A
1.0TIE 01
40625E 00

=]1.499E Q1
1+970E 01
=7.T33IE 0D
=] , T4 TE=D]
14165E=01
=1.0B9E=0]}
T.921E~D4
b

Ay
3.T06E 01
=1.518E 01
1.391E 01
=1+8086E 01!
8+345E 0O
-l.BTse-ﬂl
=2:829E=0P
4.589E=02
=B.15TE=04&
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Ao
=1.3T4€ 02
2+035€ ol
=3.733E 0l
6.384E 0]
»5.232E 0l
4+ T29E 00
=84019E=01
~5.562E=0Q1}
1.022E 0@

Ro
4e212E 01
=2.019E 01
L1465E 01
=-2+371€ 01
1+880E D1
=] +B6BE DO
1+360E=01
=BeTT4E=DE
=1.355E=02

Ay
=1+292E 0O
=5.589E-31

1.933E 00
-20704E 00
1.145E 00
3,399€E=p2
wleI66E~-D2
3.073E=02
=E,663E~06

Ag
=4o3BIE 00
1.900E 00
=}, T95E 00
2:47T9E o0
«]1.22TE 0D
2+B02E=D2
1.956E=023
=]1426BE=02
4.3T9E=04

AEDC-TR-79-22

Interval Limit

A
Rmax
0.3610
0,3810
0,4010
0.4210
DebdlD
0.4910
0.5910
0.,84]10
2.5000

Interval Limit

A
Rmax
0.3610
0.3810
0.4010
0.4210
Debdl0
0.4910
0.5910
0.84]10
25000

Interval Limit

A
Riax
0.3410
0.3810
0.,4010
0.4210
Dohéld
0+4910
0.5910
DeB41D
2.5000

interval Limit

A
%ﬁx
0.3610
0.,3010
0.4010
0.4210
0.4410
00,4910
0.5910
D.B410
2+5000
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A
<U> Coefficients
Az
1.036E 04
4.,202E 02
=1.,608E 02
B.643E Q2
=-6,205E 02
6.29%E 01
=2.295F Q0
2«T98E 00
=~T.85TE=03

<$> Coefficients
A3
6.453C D2
=5,937E ¢2
3.538E o2
=l.8]11E 02
5.053E 01
=1.7282E Q0
=2.643E 00
2.005E~01
643T2E=-03

Fal
k Coefficients
A3
'3-831E DE
6.485E 0]
~2.T11E D1
=244 DO
G.208E 0o¢C
1«012E~01
1.200E=-02
=4y 765E-02
104T7E=0Q4%

Ak P
<ii-v-> Coefficients

Ay

5:186E g1
~2.452E 0}
1.06BE 01
'2.2;1E 0o
1.A96E 00
~1.453E 00
1.785E=01
1.662E=-02
=2+541E=-DS

Tahle 6. Concluded

Attached-Flow Model

A

X =3.938

Ay
=1,129E 04
‘4-974E 02

1.485E 02
=]l.068E 03
8.120E 02
-Q4.830E 01
1.994E 00
=T+0%2E 00
3,621E=D2

Az
-6.801E 02
B.654E 02
-3 ,204E 02
1.76SE 02
2.523E 00
4.531E 00
-5,1B2E=01
-~2.718TE=02

A
4.135E 02
«7+290E 01
3.,249E 0)
2+.T25E Q0
=8,215€ 00
-1.175€=01
ledlTE=D2
l.20]1E~01
b II2E~04

Ay
=5.%32E D]
2:7T63E 01
=1.,271E 01
2«863E 00
=2.363€ 00
2.079E n¢
=3 ,294E=01
=4, 1R6E=(2
1+ 7SSE=-D4&

ﬁsurface = 0.342

A
4,210%E Q3
1.980E 02

=5,583T7TE 01
4e60BE 02
=3+52TE 02
4,793 01
33636401
5.912E 00p
=5.820E=02

Al
2+387E o7
=2.484F (2
1.56863E 03
=7,358E 01
2«881E 01
~1+553E 00
=2,542E 00
4.4TRBE=}]
3.45TE~02

A
~1.488E 02
2« T28E 01
=1+298E 0}
=1.011E DO
3.,505€ DO
PeBOBIE=(2
=3.810E=02
=1.008E=01]
B GTBE=D4

Ay
1.986E 01
=1.03TE 01
S.038E 0n
=]1+222F 00
9.835E=01]
wG . TOTE=(]
2+053E=0]
3.505E-D2
=3.430E=04

Aq
=4.973E 02
=2.572E 01

6.6TZE OO0
w5,992E Dl
S«168E 01
=T ,3ASTE 00
&,]129E=01
=8,439E=0]
1.031E 00

Ao
-2+T90E 01
3.0B87E 01l
=2.,194E 01
1.021E 01
-4+ 154E 00
2+804E=01
42425E-D1
=] s4T4E=D]
~3.155E~02

A
1.785E ol
=3,396E 0O
1.T31E 0O
[ e276E=01
=5.218E~p1
5¢538BE=03
LeS16E=02
EMEE‘E'OE
6.07T8E=06

Ao

~2,328E 00
1+296E 00
-6+66TE=-01
1,720E~D1
=14302E=01
1.511E~=0)
=4.325E=02
=3,659E~03
2:.760E=-04

Interval Limit

A
%wx

D.3620
0.3820
D.4020
0«4220
04420
0.4920
0.5920
0.8420
245000

Interval Limit

A

Rmax
043620
0.,3820
Ge8020
3.4220
D.6420
04920
05920
0.8420
245000

Interval Limit

A
%mx
D.3620
0.3820
04020
0.4220
Dedd20
0.5920
0.5920
G.B420
2:5000

Interval Limit
A

Rrax

8,3820
D.3820
0.4020
0.4220
Ded420
0.4920
0.5%P0
b.Ba20
25000
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Table 7. Comparison of Boundary-Layer Parameters, Attached-Flow Madel

Parameter Calculation Mean Velccity Specific Reynolds
(Ref. 21) Measurement Shear Measurement®
(Ref. 21)
X = -4.062
5* 0.0292 0.0264 —
) 0.0197 0.0173 -—
c; 0.00276 0.00295 0.00323
X = -1.062
S —— 0.0268 —
0} _— 0.0185 _—
e — 0.00305 0.00302
X = -0.562
S 0.0272 —
) 0.0185 _—
cp 0.00300 0.00317

* The coefficient of skin Eriction was computed from

Reynolds' Shear by

p <u'v's

where p is given by Eq.

q

-]

(13).

i
max = -2 p|<u v >[max

the specific
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Tahle B, Data Tabulation, Separated-Flow Modet

Model Surface

Tunnel Wall

-

X "G X c
-5.0 -0.0032 -6.94 0.0
-4.5 0.0222 -b6.44 -0.0010
-4.0 0.0199 1 -5.94 0.0013
-3.5 0.0237 -5.44 -_—
-3.0 0.0177 -4.94 0.0038
-2.5 0.0135 -4.44 0.0125
-2.0 G.0094 -3.94 0.0084
-1.5 -0.0068 -3.44 0.0130
-0.874 -0.0155 -2.94 0.0248
-0.624 -0.0288 -2.44 0.0125
-0.374 -0.0535 -1.94 .0035
-0.124 -0.0566 -1.44 0.0048

0.001 -0.1607 -0.94 0.0028
0.126 -0.2114 -0.44 0.0067
0.251 -0.1754 0.07 0.0065

0.376 -0.0693
0.501 0.0671

0.625 0.1281
0.751 0.1343
0.876 0.1540
1.001 0.1979
1.126 0.1520
1.251 0.0907
1.376 0.0453
1.501 0.0472
1.626 0.0353
1.751 0.0429
2.501 0.0139
3.251 0.0148
4.001 0.0145
4.751 -0.0237

0.57 0.0088
1.07 0.0070
1.57 0. 0060
2.07 0.0098

2,57 0.0065
3.07 0.0053
3.57 0.0085
4,07 0.0035
4,57 0.0060
5.07 0.0073
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A
X = -4.062
I

LR~ PS PN~

ﬁsurface = 0.500

A
¥

Ds 004
0.009
0.014
0.019
0.02%
0029
0s034%
0,039

Del4h-

0.049
0.05%
0+059
0,064
0,069
D076
04079
0,084
t.089
Be0F4
0.099
Da10&
D114
DelZ2é
0s]134
Dulsd
0154
DalB4
D174
De.184
0.194%
0.20%
De228
De244
0e264
0.264
04304
0,324
[P LT3
0e364
0.384
0404
Deab24
Dabbisée
Y 3.11
GetB4
0+504%
ta554
0+.6D4
De654&

k

04504
0.509
0.514
0.519
0524
02529
D534
0,539
De544
DeSH9

0.554

0.559
0.564
0569
0+57%
0.57%
D584
0.588
0.594
0.559
0.604
0.514
De624
0.534
Oebid
0.654
Dub54
D+6T4
Deb8a
0.69%
0.704
D726
J.T44
0.764
D:7B&
0.804
0.B24
DeBaé
0e.B54
0.884%
0,904
0.5924
D946
0,964
0,984
1.004
1.654
1.104
12154

Table 8. Continued

Separated-Flow Model

v_ = 211 m/sec

<ﬁ> <G>
DealB =0,055
0599 0,005
0669 =0,003
0.721 =3,006
Da7sl 0,008
Ds764 =0,007
0,782 =0,012
0.800 =0,010
D.815 =0.011
D.826 =0.0]1
0-835 -0.013
D85 0,011
0.,858 =0.011
0870 =0,014
0'574 '0-01“
0.850 =0,016
0.898 =0.016
D.208 =0.01%
D309 =0.011
0.925 “0,01%
0930 =0.015
0.940 0,013
0.352 =0.013
0.353 =0.014%
0-973 '0-011
0.381 =0,011
D.584 04006
0.9839 =0,009
04593 =0,009
0.996 =0,008
D399 0,007
1.001 =0,007
1.001 =0.,005
1.001 =0.007
1.002 =0.006
1.001 =0,005
1,001 =0,005
0.998 =0.008
1.002 =0,006
l1.002 =~0.006
10003 -01007
1,002 =0.,006
1.001 =0.007
1.002 =0,006
1.003 =0,007
1.000 =0,008
1-001 '0.009
1,000 -0,008
-0:397 a0, 009
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A

X

-4.062
I

50
51
52
53
54
55
56
ST
58
59
60
61
52
63
64
65
66
57
&8
69
70

&
Rsurfage = 0-500

A

¥

De704
04754
0.80%
0. B54
0906
0954
1,004
1:10%
1204
1.304
1.604
1.50%
1.604
le 704
1.80%
1904
22004
2.104
2«206
c+30%
2+ 365

R

1.204
1.254
1:304
1,354
1.404%
1,454
1.504
le604%
l1.70&
1,804
1.908
£.00%
2el04
2«204
24304
2:%04
Z2.506
2.604
2:.T04
2eB04
2.865

Table 8. Continued

Separated-Flow Mopdel

v, = 211 m/sec

A

<>

0999
0.999
0.595
0.595
0,595
0395
04394
D394
De«395
0995
0.394
0793
04395
0.995
0595
0995
0994
0.995
04990
Ds302
De795

126

A

<V

=0,009
-0-011
~0.013

=0.,011 .

vﬂ.ﬂll
=0.009
'0!012
~0,012
=0.011
=Da.011
-0,014
“0.915
=0+015
-0-017
04017
=N.015
~0.010
=0,009
-0,008

0,008

0.021

le0

0.8
0.6
0.8
Q.7
i 1Y )
D.8
0.7
0.7
0.7
1.3
1040
24 .8
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Table 8. Continued

Separated-Flow Model

i = —1_062 ﬁsurface = 0-500 Vﬂ = 213 m/sec

A A A

I ¥ R < ﬁ> <V k x 10% <0-¢->
1 0.006 0«50 0.5653 0,009 49,4 1449
2 0.009 0,509 0.589 il 017 46,3 =]13,5
3 D.014 0.514 0.726 =0,015 42.8 =148
4 0.019 0.51% 0.750 0,017 40,7 =]l2:6
8 D024 0.526 0.768 =0.021 39,5 =]15,9
-] 0.029 0.52% 0.TBE =0,020 37.5 =13.8
T 0034 D524 0.79% -0,018 35,5 =11.8
a 0.039 D.53% 0.904% =0,020 36,8 =14,5
9 0+04% De544 0.317 =0,01% 3l.2 =10.3
10 0.049 0.549 0827 =-0.023 3l.2 =-10,3
11 0+054 0.55% 0.835 -0,019 3l.5 »11.8
12 0.059 D«539 DaB4T ~0.023 29,7 =10.0
13 D.0864 04564 0.858 0,018 26,7 =9.5
14 0+069 0.569 0.869 =0,0240 25.5 o7a2
15 0.074% 0.574 0.0871 =0,018 273 3,9
16 0.079 0.579 0.379 =f.022 25.3 9,2
17 04084 0.58% 0.884 =0.021 25.4 =57
18 0.0389 0.58% 0.892 =0,0}7 23,6 wTob
19 0.094 D.59% 0,899 «0.020 23.5% . T b
eo 0.099 D.599 ~0.906 =0,019 2145 =646
2l OulD4 [+ 1911 0.915 =0 020 21.3 =5.,2
22 D:114 D616 0.0922 =0,015 19,7 =H,9
23 D.12% 0.624% 0.933 =0,0]18 17+ % 3,6
L] Oel3é D634 0967 =0,019 15,8 -39
25 Deldd Debké 0.955 0,017 14,6 =3,.,8
26 hHel54 025654 De967 =0.017 1l.6 -2k
27 Gel64 1 1111} 0.973 -0.021 9,5 =0.4
28 0.174 0.67s 0377 =0.,019 9.1 =D.9
29 C.184 0,684 C.984 =0.014% Tas »leb
0 0.194 0594 0,387 =0a.015 6.3 =0ath
K} 0204 0.704 0.992 ~0,016 4,% =0.3
32 De214 D714 043994 =-0,B16 #.3 =0,
a3 De224 D724 0.997 =G.015 4,0 0.0
35 D234 . Da734 8,996 =0,016 4.0 =06
as fagéd 0uTé4 1000 =0,016 4.0 =06
36 D254 Oe 754 0.999 0,017 3.5 =05
a7 De264 D. 754 0.399 3,015 3,5 =0e5
Kl 0:274 D774 0.398 -03,016 3.2 0.3
39 D.284 0.784 l1.001 =0,015 3,0 0.0
40 De294& 0,794 l.000 =0.,016 3.0 D0
4] 0.304 0,804 1.002 =0.016 3.2 =03
&2 B354 0,854 0.999 '00017 2a7 0.2
43 Dak0d 0.904 0.999 =0,015 %4 =02
44 0+454 0,954 l.p00 =0,016 3,0 0.0
45 04504 1.004 1-.000 =3,018 3.0 =045
46 0060‘ lolﬂ# 0.995 -00018 3-2 0.3
&7 b.T04 1.204 0,997 =-0.,019 2.5 *0.5
48 0804 1306 0a398 =0,018 3.0 0.0
49 d.304 14404 0.9%5 =0.018 3,0 =045
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A

£ = -1.062

A
Rsurface = 0-500

A

Y

1.004
1104
ls20%
le304
1.404
1.504
1.60%
1.704
14804
1,904
2006
2104
2204
2.304
22404

A
R

1o504
12604
1.70%
1804
1.904
24004
24104
2206
22304
2404
2.504
2604
2+T04
£:804
24904

Table 8. Continued

Separated-Flow Model

v, = 213 m/sec

128

3.5

3.7

2.4
9B,2
120,9

=02
0.0
=0,3
“0,5
=05
0.0
=03
=0.3
=0,.9
Dt
T«
34,2
34,3



A
X = -0.562
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Pt Bd Bt et od fud et et i g
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NN
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TN YR, T
[ U

Nty
® ~4

29

M
Rsurface
23
Y

De0D&
0.009
0.014
D024
0.028
Ds03%
¢.039
DaDéd
0«05%
0064
0.073
0.083
0.093
DelCG3
Oe113
0.223
0.133
Dekd3
0.152
0s.162
0a.172
Q.82
0.192
0.202
0.222
D.242
Q262
0e.282
0.302
0.322
D.34]
Da362
D.380
0400
D+500
D00
0.70]
0.AD1
peo0}
1,001
1,201
1e401
1.601
l.80]
200}
2s4D5

= 0.500
A
R

0.5064
0.509
D«514
D+524
D.52B
0+534
0,539
Q-St&
0.554
N.564&4
0.573
0.593
D533
9.8603
0.613
0.623
D.633
G543
34552
0.6562
GebT2
0.682
0.592
0.T02
OaTR2
Q.T642
0.7H2
fa7892
0.802
0.8z
0.84]1
0.862
0,880
0900
1.000
leicn
l.201
1.301
1401
1l.501
l.701
1.901
24101
2+301
24501
2,905

Table 8. Continued

Separated-Fiow Model

v, = 213 m/sec

<ﬁ> <Q>
0.529 ~0.019
DeBTH ~0,012
0,711 ~0.018
D.758 =0.021
0775 =0,018
D.785 =0.015%
0,806 =0.022
0.308 =0.,015
D934 «0,016
0.854 «0.016
00567 -0.015
0.8083 -0,01%
0.89% =0.015
Pe310 =0.01%
0=922 -0.019
00935 -DODI“
D942 =0.021
0.957 -0.017
0.;66 -0.018
0.370 -0.020
0.381 =0.017
0,989 =0.015
Ne392 =0.020
0,396 ~0.018
0,599 -0.019
l.003 =0.017
1.005 =0.017
lap07 =0.021
l.006 =-0,016
IODOB -00018
la007 =0,019
10006 -0-022
1.005 =0.019
1.0086 ~0.018
l.006 =-0.020
1-002 '0.02?
l1.002 ~0.022)
0.399 ~0.021
1-000 -B.OED
00999 -0-021
0.998 -0,022
L0991 =0,025
0394 =0.026
0.995 =-0,025
0935 =0.023
DedB2
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Table 8. Continued

Separated-Flow Model

A A
x = 0.0 Rsur-fa_ce = 0-500 Vn = 213 MISEC
A A

I Y R <ﬁ> <V ﬁx 104 <U¥°>
1 O« 006 0.50% 0.717 =0.018 52.5 =144
2 De00% D509 0.767 =0,030 38,2 =13.1
3 Ga0l4 0.5]14 0. 795 =0.029 6.1 =]15.1
L 0.019 0.519 0.818 -0,028 36,8 =14.5
S 0.023 0.523 0«831 =0,029 35.1 '1‘.1
6 0.02%9 0.529 D.943 =0,033 EXPY | =12.1
T 0a034 0.53% 0.857 0,033 0.5 =109
8 02039 0.539 0.870 =0,035 3l.5 =11.8
9 0s 054 0.554 D.89T =0,.032 28.8 =941
10 Oe0b4 De564 0.313 =D.043 27.3 =8,9
11 0.074 0.5T4 0.922 =0,082 25,5 =72
12 0.083 0.583 0,937 =0,038 2h,4 8. 6
13 0.093 B.593 D246 -0,03B 22.0 -9,.2
14 0«.103 0,603 0.356 =}a.040 2243 =~T+3
15 0«113 00513 00973 =0s0bi 19.5 =Se6
16 0.123 G.623 D.379 «0.039 2l.0 =74l
17 0.133 04,633 D.386 =045 17.1 =5,3
18 D«163 D.643 0.394 0,049 14,5 2,7
19 0.152 0.652 1.002 =0.064 12.5 =3,5
{1 ] 0+162 0.662 1,011 =0:046 11,4 aleh
21 0.172 Geb72 1.015 0,046 1Ca b 1.4
2e DelB2 0.582 1-015 w084 8.7 =21
23 0.192 0.832 1.021 -0,048 ) =D.8
24 0.202 0.702 1.023 -3.044 6,7 =15
25 0.222 G.T22 l1.028 =0.045 6,9 =0,3
26 De242 0742 1.02% 0,044 4o0 8,6
a7 De262 D762 1.026 -0.045 G0 te0
28 D.282 0.7H2 ls028 -~G.04% 3.7 0.3
29 0.302 0.802 1.024 =0.045 3.7 0.3
30 0,322 Gl.B822 1.022 «D.04S e 2 =03
31 De3642 0,042 1.021 0.044% 3.2 0.3
3z 0.362 0.852 l.021 -0.044% 3.2 =03
a3 0.382 ¢.BAZ 1.018 wa063 3,2 3.3
34 0402 G.902 1,018 =0,040 3,5 0.0
s D.502 l.002 1,011 =0.,037 . 3,0 0.0
36 DI&DE 1-102 1-006 '0-033 3.0 0.0
ar 0.701 1,201 1.003 =0.,037 3,0 G.0
38 0.B801 l.301 1.000 04034 2a7 0.2
39 D.201 la401 0397 =0.031 2.7 =0e2
40 1.001 1.501 0.3597 =0,033 2e7 -fe2
41 120} 1,701 0e99% =0,028 2.7 =0a2
42 1.401 l.901 0.993 =0,031 2.3 LY
43 l.601 2el101 0.992 »0.032 3,0 =05
b 1.801 2.301 0.392 =0,030 3.0 0.0
45 22001 24501 0.590 =0.025 3.7 =0.3
46 2e201 2.701 04304 -0.009 35,6 6,0
47 2ed0] 2901 0.498 DeD43 100.9 l14.3
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Rsurface = 0-492

A

Y

0.00%
6.009
De014
0.019
G024
0.029
0.034
0.039
00484
0.049
0.054
0.059
D«0869
0.079
0D.0B88
0.098
Dsl108
0.118
0128
0.]138
Q.148
0.]158
0.167
0.177
0.187
0197
0.217
0.237
0257
0.277
0257
0.317
0337
0.357
0.377
0397
Ded97
D697
0.597
05697
GaT97
0896
0.997
1096
1.196
1.398
1.596
1796
1.994
£+196
2+396

.

R

0496
0.501
04506
De511
0.516
0.521
04526
0.531
0.536
De541
0e545
0.551
Da561
Q.571
0.580
0.590
D.500
Da510
0.620
Q.630
0.0640
0,650
D.659
0.6569
0.6T9
0.589
0.7T09
Q. T29
DaT49
0.769
0.78%9
D809
0.929
0:.849%
0.869
0.BR5
0.989
0.989
1,089
1,189
1.289
1.388
1.689
l.588
1,688
l.B88
c+088
£+288
2+488
2688
Z+.888

Table 8. Continued

Separated-Flow Model

v, = 214 m/sec
A A

<U> <¥»>

0.735 =0.076
0.795 =0,08]
0.323 -0,083
B.B50 =0.0B4
0.861 =0.079
0-575 -0.031
D.AB2 =}.082
0,892 =0,085
0.%01 =0,083
0.509 =0.083
0.916 =0,085
D325 ~0.080
0.937 =0.084
0.946 -0.081
0.950 -0.083
0.571 =0.080
oo?" =0.075
chgl =-0,080
0.992 =0,077
0.997 -G.0TA
l1.004 =0,079
1.016 -0.081
1018 =0.077
1.020 0,077
1.023 0.074%
1.028 =0.075
l.p3l -0.074
1.032 0,073
1030 0,071
l.D28 -0.,059
1.029 ~0.068
1-027 '0.053
l.028 =0.065
1-02‘ '0-063
le022 =0,063
1.020 -0.,063
lepl3 =0.055
1.0815 ~0,057
la011 =0 4055
l.005 =0,051
]-002 -0.0&&
0+999 «0.037
0.998 =0,.0356
0,997 =0.033
0s996 «0.03%
0.994 =0,034
0.995 -°u033
f.990 0,032
0en92 =0,028
0.920 =-0,018
Da524 0.022
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=18,1
=14.0
=1h.0
=124
=12+4
=14e3
=11.7
=9,5
=10.8
=10.8
=10e2
-7.9
-9.4
-7.7
-7'7
'5-5
-5.8
-4.9
=T«5
.‘.6
=3.8
=1.5
=2.,8
=2s1
=28
=1s0
=0.5
=05
.'0.7
=0e&
=0.6
-0.4
=0.4
=(,.8
0.6
=0e2
=Ne2
'0.3
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A
X =0.338

—

VRN W~

N
Rsurface = 0.463

A
Y

0.004
0,009
D014
0019
0.02%
0.029
0+.034%
0,039
0064
D049
D054
0.059
De 06k
0.07%
D.083
C.004
Ds102
0.113
G.123
0,133
Dalel
D«1523
Del163
0.172
Ge182
0.192
04202
D.222
De242
De262
D.282
0,302
0.322
0.342
0«362
D.382
0402
0.502
D802
0.702
D.802
D.901
1.001
1.101
l.201
1.301
1.501
1.701
1.501

A
R

G667
0472
Q77
0,482
0.487
Bak92
0+497
0.502
0.507
D.5]12
D517
D.522
D.527
0537
0546
D557
Da566
0,576
0,585
0596
0,606
0.616
0.626
0,635
D645
0.555
0.665
0.685
0.705
0.725
D745
0.7865
D.785
0.805
0.825

0.845 |

0.865
0.965
1.065
l.165
1.26%
1.3064
leéBd
1.564%
1,664
la764
1.964
Relbd
2e354

Table 8. Continued

Separated-Flow Model

v, = 214 m/sec

<ﬁ>

B.57%
0. 866
OsT712
6.758
0.778
0.789
0.810
0,823
0.835
DeBbd
0,856
D.A63
D.BT70
0.886
0.899
0.502
0.318
0,930
0.935
0.950
0.958B
0,968
0.976
0.9846
04988
D.995
l.001
1.0086
1.010
1.013
1.013
l.012
1.013
l.011
l.011
le0l2
le010
1.007
l.002
1.000
0.958
0.997
D996
0.997
0994
0.95%0
0.991
0,588
0.5%1
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A
<V>

=0,140
=0el44
=0qs148
-00155
=04153
«).152
=0elbd
=0el151
~0.15]
=0.148
-u.I¢B
=015
~0el4é
=0 lad
~0.+139
=0e130
=0.131
=0,129
=0.120
=D.125
=0,.121
0117
~0,115
-00115
=0,111
-0-112
=0,110
=0.101
=0.097
=0.096
=0,0%0
=0,0B5
=0,086
-0.080
=0.478
=0.075
~0.,071
~0,062
-0, 052
-0.050
=0+04%
-0,03%
=04 0&0
~0.037
w034
=0.034
=0,033
0,034
-0.029

k x 104

B3l.4
48,6
39,6
34,8
34,0
2.3
3.3
2.6
33.9
31,0
30.1
28.56
273
273
2546
26,5
24.8
2249
23.6
20.0
19,9
16,9
15,6
13,3
12,83
10.8
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e

= 0.338

50
51
52

Rsurface = 0.463

A

¥

2+101
24301
2+404

A
k

2.564
2eTH4
2:.867

Table 8. Continued

Separated-Flow Mpdel

v, = 214 m/sec
8 A
<> <V
0.989 =0+025
0.793 =0.0186
0565 0,0
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ﬁ x 104

6.2
79,1
126.3
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X = 0.5

I

Ll ol o T e
VR~V L WD OmD -~ WP WM —

N
-0

NN
+ tal N

)
Rsurface = 0.394

A

Y

0+004
0.009
DeQlé
0.019
0.024
0.029
0.034
0.039
Da044
0.049
0.054
01.059
0.064
0069
0.074%
0«084%
0.094%
0.094
0.103
0+112
Del23
0s133
0al43
0.153
0.163
0173
0.182
0.192
0.202
0.212
0.232
De252
De272
0.292
0.312
De332
D.352
D372
Ds39E
Da4]l2
0.512
0.512
0«512
0.712
0e812
D911
1.011
1.111
1211

A
R

0338
0ua%03
D.40B
Deél3
D418
Ded23
De%2B
Da%33
Dse38
Neda]
D.%48
Pub53
fa658
0a.4bH3
0. 488
Na&7B
D.488
0. 4BA
0437
0.507
D517
DaSRT
0.53T
0.567
04557
0.557
0,576
0.585
0.596
0506
0526
De6845
P19
D+5886
04706
D726
0746
D786
D.786
0.8D6
0306
0,906
1.006
lal06
l«206
1.305
1+405
1.5058
1.605

Table 8, Continu

ed

Separated-Flow Model

v, = 214 m/sec
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-0.08¢
-0.098
-0.110
«0.121
=0,335
=0.141
-0.!&7
=0.149
-0-150
=04155
=-0.156
=D.152
~Dsl54
-0.153
-0.159
-0-145
-0'143
=0,1}50
=lelt2
-U-lk#
-D.137
=0s140
=0.,135
=0.137
=0.130
=0.130
=0.,129
'0.127
-0.127
=0.122
'001]6
-0.113
=0.110
-0.108
=0.103
=0,099
=085
=0,0593
=0.090
=0.087
=0.075
-0.068
«0.065
-00057
=0.053
-0.0&4
=0e043
-0.033
-0'035

63.3
T2.7
T2.7
69.5
57.6
52.1
44.5
40,7
36,2
35.5
34,2
34,2
34,9
2.2
32.5

2,2

29,7
27.9

o
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5,8
=-8,1
=-he
=3.6
=4l
-2.8
=2.8
=2,1
=09
=0.5
=0.2
=0.2
0.0
=0a.2
0.0
=0.2
0.0
0.2
Ged
0.0
Oed
0.7
=0.9
0.5
0.7
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Table 8. Continved

Separated-Flow Model

X = 0.538 Rourface = 0.394  v_ = 214 m/sec
I Q ﬁ < ﬁ> < 6) 'E x 104 <vs
50 1.411 1.505 ﬂo992 -0.03# 3.2 ' 0«3
51 1.611 2.005 0,594 =D,036 3.8 0.8
52 le811 2+205 0«993 =0.033 5.3 0.3
53 2.011 2+%05 D.990 =0,030 3.2 0.3
54 2:211 2.6495 0,580 =0.024 B.4 1.3
5% FSLED] 2.805 0,710 =0,006 96,3 39.48
56 2489 2.883 0.551 0.042 104,90 hath
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Rsurface = 0.348
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Y

Q.0064
0.004
020069
0014
D.019
De02%
0.02%
0.034
D:039
De 044
0045
0.0%&
D059
0.064
0.069
0074
0.079
D084
0.08%9
0.094
0.0%99
0104
0.114%
0e124
0.134
Oelss
Ds154
Dslb4
0174
0104
Dal9%
De2l&
0.226
D+244
D264
D284
0.304
0.324
Da3bé
0+364
0.384
0+404
0.504

LY

0352
D.352
0+357
0.362
Da3BT
D.372
0.37T
Ds382
04387
04392
0.397
Ded0E
DasD?
Datel2
0e%17
Dek22
02427
D432
0.43T
Deé2
Dai®T
De&52
Debb?2
Bub72
0482
Dad92
le502
0512
0.522
0.532
NDe56e
0552
0.572
0,592
De6l2
D632
0+652
0.672
0592
g.712
0.T32
0752
0.B852

Table 8. Continued

Separated-Flow Model

v, = 214 mfsec

(ﬁ) <ﬁ}

0enll 0,003
0.011 -0.,005
OsD4% -0s021
0.089 '00040
0.129 0,060
0,174 =0,057
0.221 =D+06%
D.PT2 w079
D329 0077
D.379 ~0.093
Das39 =0s106
D.482 =0.101
0.527 =0.116
f.558 =04116
D.588 =0esi22
0.512 =0.1l186
0.532 =0.122
0551 =0,123
DebB4& =0,128
0.676 =-0.121
0.69% =0.123
0705 =0.126
Da731 =De126
0.751 =0,122
0eT6E =0.119
D.784 =-0,11%
0.799 =0.121
0.816 “fal22
g.828 =0.,116
04844 =0,120
0,949 0,113
D.365 =0.11%
0.384 =-0.110
0.908 =0.112
Ga926 =0,105
0335 =0.106
0.949 '0-10#
0.956 =-],099%
G« 950 =0.097
04962 «G.091
De959 =0,.0490
0967 -0,088
0,370 =-0,073
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4.0

=-29,5
-31.5
=43.6
=50,1
=hle7
'55.*
=6T.7
=58,90
=513
-QQ.E
=49,5
=4]l.8
=33.2
-24,B
=226
=19.9
'18-8
~-19.4%
-1619
=]lheb
=15,
=15,3
=14,3
=14,3
=10.8
=11.1
-@,.8
-7.9
=10.0
=-94.1
-8.3
=B,
-6.5
=bal
"-'Z
'2-3
=0ab
=la3
=043
(el
0.0
=043
-002



% =0.688

—

—
O OU W

PP PP W G ekl Gl Lad () Ll LI A Y I MY T PO PO NS T T o bar our pt ol oy ot ot g
PUNFOSOR O P WNSO DO~NF M ERN—=O DO~ WM~

A
Rsurface
A

¥

D+00%
0004
0009
0.014
0.01%
0+024
0.029
0.034
G039
i P T Y
0049
0054
0.05%
D.064
0069
0.07%
0.079
0.084
0.089
D054
De 099
0.104
Dallé
be124
Dal3%
Delédé
0:154
C«lb4
DelTh
0.l86
0194
D204
D.224
D224
D264
0.264
D.2864
0.304
0.324
L
Dedb4
De384
Ded04%
0.504

= 0.322
R

0,326
0.326
De331
0.336
Dedél
0346
0.351
De356
00351
0. 366
0.371,
0.376
0,381
0,386
0391
0396
0et0]
L T)]
0,411
Dedléb
0.42]
0,426
0.436
Deatdd
04456
LYY
DabTh
D.0B6
0496
0.506
0516
0526
Ds5456
0eS46
0.566
0.5886
0506
0.626
D646
[19Y.1.1.]
0.586
0. 706
0.7256
D.826

Tahle 8. Continued

Separated-Flow Model

v, = 212 m/sec

<ﬁ>

={lsD])B
=0+020
0005
0.016
0.055
D.106
Delé5
0.]196
D247
D.278
0.315
0,340
0.398
Be437
Bet69
Je512
0553
0,573
0592
0.616
Ds643
0.654
0.580
D.702
0,727
Dy745
D.759
0,776
0.75%
0,808
0.819
fe8ld
0,859
0uB5%
0876
0.895
D521
0.933
0,546
D.355
0.958
[ - 1.19
D.I68
0.978

137

A

<V>

G.0156

0.002
=0.00¢5
=0,006
-0.01‘
=0.943
=0.053
«0,068
=0,089
-0.035
«0,089
=8,081
=0.097
=04103
=9,091
-0.099
-00103
=0,099
=~3.100
=0.103
=~0.112
0,105
=0,110
=0.108
=0,106
=0.107
=0.108
-0.109

T =0el02

=0.,104
0,103
=D,101
D100
=0.,101
-0.091
=0,093
=0.091
=0,091
»~0,089%
=0,088
=-0,080
=(,07D
-DIGTG
-0-064

Se5

3.4

AEDC-TR-79-22
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X = 0.738
I

ORGP -

ﬁsurface = 0.293

F.N

Y

0.004
0.009
Oell%
0019
0024
0.029
Ba034
0.039
0+044
0:049
D054
0.059
G064
0.06%9
0.0T4
0,079
0.084%
0.08%9
0.094
0ellé
Oells
0sl24
0+134
Deléé
Deléd
0uléé
Oalés
Del52
0.15%
0.154
0.164
O+164
0.174
Qel7%
0.184
belB4
0194
0.194
D.204
G214
0.22%
De234
D246
0254
0.263
0.274%
D284
D294

0,304

R

0.297
0,302
D307
D.312
0.317
0.322
D.327
0.332
0.337
Qedb2
0a347T
D+352
0+357
0,362
De3567
D.372
0.377
0.382
0.387
D«3%7
0e40T
De4l?
0.%27

* Da%37

D437
Ds437
D37
Da#d5
Data?
Daké7
D.457
Da&57
0u4bT
Dakb?7
Da&77
Des?T
D.%87
D437
0.507
0.517
0827
0,537
00547
0.5586
0567
0577
0.587
0,597

Table 8. Continued

Separated-Flow Model

v, * 214 m/sec
<U> <$}
'0’.090 0.055
«~0.096 D.064
«0.0609 0.054
=0e040 0.052
0,006 0.020
0.043 0.005
0,096 =0.00%
0.124 =0,025
0-155 =0,034%
D.188 =0.052
0.214% =0 40560
Be26b «(,060
0.266 =0,06%
0,300 =0.,076
04345 =0,079
0.400 ~0+096
Des24 =0.,096
u-‘&T -0-!05
0,501 ~0,108
0.568 =0,112
Debl2 =0.110
Deba2 =0,110
D675 =-0.110
0.550 =0,096
D581 =0.102
D.0684 =Q.t01
04699 =0.108
O«70% 0,117
Ba718 =0s111
D.720 -0-113
0.724 =0.,105
0.7323 =0.104
0.744 -0,103
DaThT 0,106
0.758 =0.103
De 76T «Da104
Ba778 =0,099
0.717 0,106
D796 =Da.104
0.808 =0:100
0+924 =0.102
0.838 ~0.102
0. 046 ={,098
0.852 =0.094
D.862 =0,09%
0.8?9 -00095
G.BB7 =-0.093
0,899 0,095
0.507 =0.089

138

k x 109

1T
16,0
38,2
5Teh
94,8
101.8
100.4%
85,56
0.5
B5,%
B3, 8
83,0
96.0
87,2
93,4
89,7
87,1
78.1
75,7
56,9
47,1
37.7
35,6
38,3
k 39 .
35.0
34,0
31.3
35.0
3l.5
32.56
30,4
29,1
28,5
277
27.1
277
28,5
26,8
26,8
23.4
23.7
2l.0
21.5
17,1
17.8
14,7
12.8



AEDC-TR-78-22

Table 8. Continued
Separated-Flow Model

A N
% = 0.738 Reurface = 0-293  w_ = 214 m/sec
A A
1 Y R <U> <V k x 104 SHRE
50 D.324 0.617 D.¥18 =0.0%93 12.0 =39
51 0.344 G.637 0.934 -0,0%1 A,8 =29
52 0364 00657 D-?lns 'UIUEB 6.0 =1,k
53 04384 04677 Da35] =0.086 5.0 =1.6
54 Cate D4 G.697 0.952 ~0.08] 5.3 =1.3
55 Dett26 Ce7lT 0956 =0.079 .5,0 =].6
56 Doty 0.737 D358 =0.077 LYY =1.1
57 0464 0.757 D.3563 ~0.0T% 4,3 =0.,9
58 DuaBa 0777 Pe363 0,072 4e3 =09
59 0.504 0.797 04365 =0,068 42l =1.1
&0 G.604 0.897 0.973 =-0.062 4,0 =0.b
-3 0703 0:996 D379 =0,053 bl =]al
.Y G.803 1.096 0.382 ~0.045 4.7 =1.2
63 0.903 1:138 0.381 =0.045 4,3 =0e3
bé 0.993 1.286 D.385 ~0e043 5.5 =0.3
65 1.103 1,396 D.985 =0.03T 5.5 0.3
66 1.303 1,596 0.989 =0,033 43 . Da3
67 1.503 1.796 D.988 -0.032 L =0.3
&R 1703 1.996 D.9B% =0.031 4,7 =le2
49 1.903 241595 0.9B8 -0,028 4,9 =0.9
T0 2+103 2+396 0.788 -0.028 bo¥ =0.3
71 2.303 2+596 0975 =0,022 10.3 -0,5
T2 24503 2.796 0,700 =04022 101,79 I8, 2
73 2e554& 2.847 D«5B4 =0,001 129.0 43.1
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% = 0.800

I

OO0 =3 NP e

A
Rsurface = 0-254

A

Y

D004
0.009
0014
0019
D.024
0.02%
0034
0.039
020064
D049
De 054
0.059
0«064
0.069
D.074
0079
0.084
0.08%9
0.08%9
0.094
0099
Del04
0+10%
0.104
Cal0é&
0e1i%
D«124
Del3d
Oeléé
04154
Dalbs
Dal74
0el84
0el9%
J+204
Da22%
Oa24%
0264
De28%
0e304
0e324
Dedbé
0a364
D«384
0ad0d
0504

A
R

D.258
0.263
0.268
0.273
0.27B
De2B3
0.288
0+293
De298
0,303
0,308
0.313
0.318
D.323
D.328
D333
Ds 338
0a343
04343
04348
0353
0.358
04358
Ds358
0.358
0,348
0.378
0.388
0.398
0,408
0.418
D628
D438
D448
0.%58
0478
0.498
0+518
0.538
D.558
D.578
0.598
D.618
0.538
0.658
0.758

Table 8. Continued

Separated-Flow Mode!

v, = 212 m/sec
A A
<l> <V
=0.D055 0.02%
=0,071 0.00%
=0.097 0,003
-0.125 -no°°2
=0,127 0.005
-0.128 0.006
=0.121 0.013
-0.110 00014
“0.079 DebEB
=0.043 0,004
=0.013 0,003
0.0l6 =0.00%
0.049 0,010
D.0NBT 0025
0.121 0044
Dsld] -~0:05%6
Delb1 ~0.043
0.187 =0.,049
D204 ~0eQ49
0.207 =~0.952
Ds239 =D,056
D266 -0,050
0.277 ~0.065
D.281 =0.065
0.290 =0.068
01339 =072
Deile =0.+076
D4477 =0.087
0.542 =090
0.592 -0.090
04535 =0.,088
0-550 'D-OBB
0«685 =0,091
0.709 =0.091
0.722 =0.087
0758 =0,089
0.786 ~0.,090
0.308 =0.0B3
0.234 -04,089
0.561 =0,086
0.879 =0.088
0.399 -0.078
0.915 -0.0B4
00927 =0.076
0.339 -0.080
0,959 ~0.065
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A
Rsurface = 0.266

&

Y

DD
0.009
G014
D.019
G024
0.029
0+034
04039
Dalis
D049
0,054
0.059
D.064
D.069
0.059
O.074
0.07%
D084
0.08%
0.094%
0099
0ellh
0a11%
Dulé
D134
Daléé
0a154
Delbé
Dal74
0188
0194
0204
0.224
Dedd
D264
D284
0.304
De324
De 304
Du364
0.384
0.404
D504

A
R

0.270
0,275
0.280
D285
0.25%0
04235
0.300
0.305
0,310
0.315
0,320
0325
T.330
04335
0.325
G+ 340
04365
0.350
0.355
0s350
0.365
0.370
0.3B0
0+3%90
0k
O.410
D.620
D930
Qadsd
Gad50
De%5h0
Da%TD
0430
0«510
0.530
0550
0570
D590
0e610
0.630
0.650
0.670
0.T7T0

Table 8. Continued

Separated-Flow Model

v, = 214 m/sec

<G>

=0.111
=Ds1l2
'0.107
-0.0B8A
04057
=0,030
=0.024%
0.013
D044
D.0DB4
0,109
0127
0.170
0,185
Del2é
De224
O.202
Ds263
0,298
0.317
0.353
D384
0.a57
0.527
0573
0.613
CeB&T
D.680
G706
. 0-718
Da781
04755
0.782
0.815
D.538
0eB&4
0.87%
0.857
0.915
D.527
04537
0eP43
0+965
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A

< V>

=0.0156
-0.015
=04016
«0.017
=0,023
=D,036
'0.013
=0,025
-0003‘
=0,033
-ﬂ-OSG
=-0,028
=0.051
-0-0‘7
=0,051
~0.060
-0-060
=0.062
=0.054
~0e0BI
=0.075
=0.072
-0007‘
=0,0%92
=0,083
-0.093
-0-091
-00093
-0-095
=0.09]
-0.092
=0,090
=0,089
=0.0%1
=0,088
-D-lbt
-0.08%
*00031
0,082
-0.080
-0.076
-0.080
-0-066

26,7
28,2
29.2
45,8
57.&
79.1
B2.%
91,5
101.2
102.9
101.1
10%.0
S, 2
108,858
95,7
88,0
9‘.;'
96,8
975
97.5
102.0
108.5
101.1
T0.%
62.3
49,8
&0.5
3.2
4.2
34,2
32,6
0.5
29.7
2B, 2
25.1
20.3
18,8
1744
13,3
11.5

Sk

T8

Ted

AEOC-TR-79-22

-Ba‘
~18.0
=28.3
=41,.%
w4l
=48,5
56,3
=4).8
-59.9
=681
'63-3
-7‘.7
=58,.2
55,5
'59-0
-6¢13
=50.9
b1 113
'59.0
=673
=53,5
=34.8
=34,5
23,4
=2140
=168.7
=l4.6
=l4.6
=lée3
=108
=lleé
=1l.1

9,1

-7'6

»bel

=4eT

2.6

=20

=1,3
=1.2
.0
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X = 0.888

—

WD~ R T e

o)
Reurface = 0.280

A

¥

0e00%
0.009
Dol
0.01%
0«024%
0.029
0034
D.025
D044
0.048
0054
0.059
0.064
0.06%
0074
0.079
0.084
0.089
De094&
0,099
Ds104
Oelln
Da124
Oellds
0elé%
0154
Gsl64
0.174
0184
0s1%6¢
0.204
G224
De244
0264
0.28%
0304
0«324
De3b4
0366
D384
0.3B%
Ds406
0504

A

R

0.284%
0.299
De294
0,299
0.304
0,309
Ds314
De31%
Ded24
0.329
0.334
ts339
Dudbn
0,349
0e35%
0355
0364
0.369
De374
0,379
0,384
0394
Dak04
Dedléd
Dee2b
fadlé
Doty
0,654
D.b4
DubTh
L Y-11
G+50%
0.524%

Oubbe

0,564
G588
0604
Bab26
Qubbd
'FY.1-13
D664
0.684
De784&

Tahle 8. Coantinued
Separated-Flow Model

v, = 212 m/sec

A
<lU>»

=0e032
=0.015
g.021
DeD53
0.067
0.0%2
0.126
Dal54
0,178
0.207
De269
D.272
0De299
0.320
D«3549
0392
Ge sl
(Y YY.]
D470
0,503
0.531
0.583
0.631
D657
D.5TA
0698
0.720
0.733
0s750
DaTHS
0.T79
D«B10
D.835
0,851
0.875
D896
0.311
0724
0,933
D914
Ba.342
D.548
0.961

[42

A

<V

=0.8021
=0.025
-0,438
=0.453
~ﬂ.065
«0.0583
=0.057
~0.060
-0.066
~D.0860
-0.,089
-0,079
-0.011
«0.,0T73
-G-UT3
-0.08%
~0.080
=0.,079
=0,879
-05079
=0:075
=0,.,4082
-0.983
-O.GBE
-DQOTB
-D-UTT
=D,087
-0.019
=0,078
=0,07T7
=$.076
=0.079
=0,073
=0.,071
-0.06?
-0-067
~0.072
=~0u069
=0.068
=0079
=0,0868
-0.068
=0.061



A
X =0.938

—

-
SLD~NEUN P WD -

> >

0.004
0.009
DeQlé
0.019%9
02024
0.029
0«034
0.039
2044
0045
0.054
0.059
0.064
0.069
0.074
0.079
G084
0.089
02094
0.099
DelOs
Oelld
O:l2s
Dsl3é
Delaé
02154
D.164
DalTéh
Oel84
0,154
0+204
Del2t
Da244%
D264
Oe284
0.304
0.324
Daddd
D364
0.384
0404
D504
D604
0.703
0.903
1.003
1.103
1.403
14603

surface = 0.292

A
R

0.2%96
0,30)
8.306
0.311
0.316
0.321
0.326
0,331
0.336
G341
0. 356
0,351
0356
04361
03566
0.37)
Ge37H
0,381
0,386
0.391
0+396
Oab06
De&16
De426
0.436
[ P11
Oe056
0ehb6
Oad76
0,486
G956
0.516
D536
0.556
0576
0.596
0.616
0eb36
0,656
0.676
0.696
0.796
0.B898%
0995
1.195
14295
1,395
1.695
1.895

Table 8. Continued

Separated-Flow Muga]

v_ = 214 m/sec

143

-00021
-0-016
=0.032
=0,033
~0,036
=0.048
~04045
~0,052
=0.,062
20,056
-0-063
=0.065
=0.,073
=0,069%9
~D.078
*UQOT“
~0.068
-0.073
»D20866
=0,080
-°|076
0,072
-(,081
=0,078
-0,070
~0.078
=0.,070
=0,075
=0.076
-0.013
=0.,072
=0,073
=0,072
=0.069
=0.066
“0.065
'0-059
=0,068B
=0,068
=0,065
=0,065
=3,057
=0,052
'0!0‘9
=-0,042
0,061
-0.,037
-0.035
=0.033

8.2
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¥ = 0.933
I

S0
51
52
53

A
Rsurface = 0.292

A
Y

1803
2.003
24403
2«520

i

2:09%
2.295
2.5695
2.812

Table 8. Centinuesd

Separated-Flow Model

v = 214 m/sec
I

0.986
0.9972
0,988
De556

144

35.3
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Rsurface
I

Y

0004
0.009
0.014
0.019
G024
0.02%
0034
0.039
D044
0,049
0.054
0.059
D.064&
0.089
D.DTd
de.079
0.084%
D.0B%
D094
0.099
Dellé
Dalls
0.124
Del3b
Ueldéd
0154
0.164
Del74
0.184
0a194
0.204
Q224
Da2hé
0.264
0.268%
0,104
D324
Deddde
De3Bé
0384
Ds406
Ded2é
Oedité
Y Y.1T3
DeBé6
0.504
De604
0.704
0.804

= 0.325
R

0329
0.334
D.339
Ce3646
De349
00354
0359
Ds364
0,369
0.374
D379
D.384
D.389
0.334
0399
0404
0.“09
Dabbld
D419
Ded24
0eé29
0,439
08409
Do #5359
0,459
Det79
0,489
0+699
0.509
0.519
0529
0569
0.559
0.589
045609
0.62%
0649
Deb69
D+6B9
0.709
0,729
0«T49
0«TED
0.789
0.809
0,829
04929
1.029
1.129

Table 8. Continued
Separated-Flow Model

v, = 212 m/sec
A A

<Us> <V>
04362 0.018
0400 0.023
D.429 0,019
0s43% 0.006
0,653 0.003
Detb4 0,002

_ De#B5 D006
0.500 ~0,003
0.524 =-0.007
0.535 0.0
0.56% ~Ge012
0.583 ~0.,00%
0.507 =D 008
D.513 =0.018
0.562 -0.017

.DeBS57 -0,017
D875 =0,021
0. 585 -0,022
D.698 =0,022
0-705 -0.029
0a723 -0,033
0.731 =0,025
D.754 =0,030
D767 =(,031
0.7856 =0.03]
D797 =0,036
D.BOB =0,033
0317 -0,038
0,934 =0.,036
0.842 =0,040
0850 =0,060
D872 «0,040
0.889 -0,038
00905 -0.0#2
Do921 -0.0&#
0931 0,044
Oe94l =D.047
OCq#ﬁ -00046
0550 =0.044
0-952 -0.04#
0.955 -00043
0957 =0,045
0.550 “D.D46
0.9690 =0,042
0962 =8.042
00963 -0.0‘1
0,966 =0e042
0,972 =0.040
D.976 '0.038
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A
X = 1.138

M
Rsurface = 0.325

A

Y

D.904
1.004
l«104
14204
1,304
1404
1.504%
1.604%
1.704
1.804
2.00%
2206
Z2ehle

A
R

1.229
1,329
1429
1.529
l.%29
1.729
1.829
l1.929
2.029
24129
24329
2:529
2a729

146

Table 8. Continued

Separated-Flaw Model

v = 212 m/sec

A
<¥=»

=0,037
-0-033
=0,033
=0,032
=0.031
0,031
=0.030
=0,029
-0.032
=,032
-0.024
=0.020
=0.012

MPLWNNWNNNNNYNN N
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(.2
=05
-0s2
=042
=05
=0s7
24,6



-4

X=1.338

C-0- BN N A

N
Rsurface = 0-341

A

Y

0004
De0G9
0.014
0,019
D.019
D024
D024
0029
0029
0.034
0034
D.039
0.039
Baléd
Jefbd
0.049
0054
0059
0,059
0.064
D064
0.069
0.069
0.074
C.074
D079
0.079
02084
0,084
0.08%
0.0%4
0,099
D«104
Oellk
De12%
04134
Deléd
0.164
0.16%9
0.174
0.184%
0.194
0204
D.224
De244
De264
0284
0e304
De304

R

De 345
De350
0. 355
0360
0.360
00365
0.365
0.370
Ds3TO
0.375
0.375
0.389
0.380
0,385
0,385
0.390
0395
0.400
0.400
0.405
D.405
04410
De%lD
Ds415
Cab]l5
B.420
0.620
0:425
0,425
Os430
0+435
D840
0ad4b
0e455
D465
02675
04485
0.505
0.510
0.515
D.525
0.535
De545
0.565
0.58%
0+5605
0.625
DeH45S
0545

Table 8. Continued

Separated-Flow Model

v, = 211 m/sec
<ﬁ>

Des57
0.531
D.562
D.580
D.589
D.587
Da5%87
D.594
D.5D%
Da520
D624
D.627
De53)
Desd]l
Duba?
0.650
D+5655
0579
D.586
D595
0.705
04703
0.713
DaT26
0.730
De7681
Da7%3
0748
D752
D.763
D771
0.T781
0.788
D.801
D.B17
D.82%
0.938
De860
0.852
D.BEY
D.BT6
0.885
0.896
0.913
0a926
De42
0048
G.955
0,958
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A
<Vs

=0.011
G.006
G.D0%
0.010
0.001
D.015
=-0.003
0.008
-0.503
-0.003
-0-005
0.006
D.002
=N.004
-0.012
=0,003
0.0
‘0.011
-0.008
-0.003
-0.011
=0.011
=0.,007
=0.013
0,011
=0.012
=0,01%
=0.011
=0.01)
=0,410
-0-011
-0.013
=0,018
'0.013
=0.012
=0.013
'0.011
'0.021
=0.017
'0-015
=0.016
=0,019
-0.013
-0-019
'0-017
=0.023
=0,023
=D,024
0,028

k x 104

64,5
51,5
47.0
Sh.2
E5.0
55,1
54.5%
63,5
61a.0
b&,3
&4,3
7C.0
6T7.1
58,5
&T. 6
73.3
78.1
63,8
68.0
60.2
61,5
65,7
5249
S50.9
48,9
4S5, 4
43,2
40,5
4]1.7
38,8
35.90
2.4
305
29.3
2R8.3
27,9
2é, 6
22.1
21,8
19.8
19,8
20,0
18,0
14,4
12.3
743
Geb
bob
4,1

AEDC-TR-78-22
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ﬁsur'face

A

¥

0.328
0ed24
G344
Ge364
0«3B4
D.604
Deb24
Debba
Qe .64
DadBb
0.504
Be604
DTG
0«804
0a904
1+00%
1-10%
l.206
1304
1,404
1+504
1e60%
1.T04%
1:80%
2.004
2:204
erb04
22568

= (.341

R

0.6565
045565
0.585
0.7T05
D725
D.TA5
0.765
0. 785
0.B0S
0.825
0.B45
0545
1.045
1.145
1.245
1,345
1,445
1.545
1.545
1,745
1.845
1.945
2.065
24165
2e345
2+545
2745
2.909

Table 8. Continued

Separated-Flow Model

v_ = 211 m/sec

<ﬁ> (G)

0.961 =0,027
b.952 =0,026
0-965 -0-025
0-959 -O-UEB
0.371 =-D,026
5.570D =0.027
00971 -0-025
0.371 ~0,028
0.572 =l 027
0.073 -0,028
0.974& ~0,027
0.978 =0.024
0-95] -0-026
0-93# -D.UZ?
0.987 ~0.,026
0.987 ~0.023
0.388 =0.022
8.950 =,022
0.991 ~0,021
0981 0,023
0.992 -0.020
0D.393 =0.021
D395 ~0,321
0997 ~0.019
0.9%7 ~0,019
0,993 =0.,017
D.812 ~0.010
0497 D.062
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0.2
0.4
.2
0.2
Do
0.6
0.6
0.5
Dotk
0.5
Da%

Ot
05
0.5
0.7
G.0
.8
0.6
1.0
22.4%
279



A
X =1.938
1
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N
Rsurface = 0-341

A

Y

0.004
0.009
N.014%
D.019
DeD24
0.029
0034
0.039
D044
0049
0.054
0.059
0.064
0.069
0.074%
0.079
D.084
0,089
0094
D.+09%
0+104
Dells
0124
0.136
Delié
0154
0.164
Ds174
0=1B4&
0194
0.204
De224
De244
0e26%
0.284
0304
D324
Dedasd
0.354
0.384
DedDé
Det2d
Dokl
Detbie
OaikB4
D.50%
0504
-1
0.704

?

0.345
04350
0.+355
0360
0.365
0370
0.375
0.380
D.385
0.390
D.395
0.400
0.405
04410
Ga#l5
D.420
D.425%
0.630
0.435
0440
Deb65
0.655
0e®65
0a%75
0.485
0+495
0.505
04515
0.52%
0,535
0.545
D.565
D+585
0.605
0.625
[T}
0.5565%
04685
0.705
0.725
0. 745
Da765
0.785
0.805
0.82%
0,845
0.845
0945
l.045

Table 8. Continued

Separated-Fiow Madel

. v = 211 mfsec
<G>

D458
0.556
G.508
04539
04555
0,552
0.579
t.588
0.585
0.706
0.T06
0.719
0.736
0739
R.T53
0.T56
0172
D.TT8
0,784
Ga801
g.n01
0.820
0.835
0.85%
0.859
0.9T70
0.886
0.RBY
D.B99
0.308
0.320
D«937
Dedék
D359
D.368
05T
0,979
0.581
0.586
0.3B%
Da.3B%
0.385
D.7B5
0.9B8
0.388
0,589
D.389
0.788
389
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A

V>

=l.008
-3.003
-0.004
~0.008
-0.008
=0,001
~0.007
=-0.012
=0.007
~0.004%
=D.012
=0.012
-0-013
«~0.014
=0.008
=0.011
~0,020
-0.012
~0,016
-0.0]?
-0,013
'90015
=0.01%
-00015
-0,018
=0.010
=0.,018
=0.011
=0.015
~0.012
-0-013
=0.014
~0.017
'0-015
=0.018
'0.015
‘0.015
'0!015
-0.01‘
=0.016
-0.015
~0.016
=0.016
~0.014
=0s014
~0.015
-0.817
=0.014
=0,0L7

6,0
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AEDC-TR-79-22

X = 1.938
I

80
51
52
53
54
55
56
ST
58
59
60
6]
62
63
64

A
Rsurface

A
Y

0.804
D.30%
1.004
1.104
1.204
1304
lab0D4%
1,504
1.5604
1.706
1,B04&
2«04
2.204
2404
2585

=0.341

R

lalas
1.245
14345
14445
1545
1.645
1.745
1. 845
14945
24045
2e145
Z2e1605
2e545
2«T45
2«908

Table 8. Continued

Separated-Flow Model

v, = 211 m/sec
A

<ﬁ> <V>

0.589 =0.015
0.990 =0,016
0.993 ~0.015
0.99] =0.015
0.992 -0-0!4
0.5993 =0.015
B.391 '0-0'5
0.598 =0,004
0.99¢ -0-016
0.996 =(.018
0.996 =G,016
0.9%96 -0.018
0.993 ~0,015
Ds 204 -0,002
DetT2 0.047
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A

X = 2.938

—

U= IR Y S

.Y
Rsyrface = 0-341

A

Y

0004
0.009
D014
0.019
G.024
bs029
0.03%
0.039
DeDaé
D049
0e054
D«05%9
0064
D.069
0074
079
J.084
0.089
0.094
D099
DelD%
Dellé
0,124
Del3%
Delbd
0154
De164
0.174%
0.1B4
0.204
De224
0e26d
0264
0.204
0304
0324
Ou3db
0.364
D+384
O-604
Osb2s
Dadil
Osbbi
Ou4Bh
0.504
02554
02604
0.654
OaT0%

A

R

Dadas
0,350
0355
Dy360
Dq.3565
0370
0.375
D,380
0.38%
0,390
0.395
D.%00D
O.%05
G,%]0
0415
0,420
Q0425
0,430
Da%35
DetéD
0e%45
0.455
De%65
D475
D.485
D495
0+505
0.515
0.525
Ds545
0.565
0.585
0.605
0.625
04645
0.665
0.685
0.705
0.725
Da745
0765
D785
0.805
0.825
0.845
0.8%5
0+945
0.995
1,045

Table 8. Continuad
Separated-Flow Model

v = 211 mfsec
b

0.564
De521
0o 556
0.583
0+697
0705
D.T16
De731
0743
0. T748
0754
D+75%
0.764
0775
0,788
0796
0795
D800
0.809
0.818
D.826
D.B38
0.843
0868
048656
0.p86
0.893
0.303
0911
0,931
0.049
0,958
0.967
0.976
0.241
0.989
De390
0,995
0.996
0.996
Da596
0D.396
0,997
0,998
0.997
0,998
0,996
0,995
0.995
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A

<¥>

=$.013
=0,010
=0,00T
-G-OIT
=0,009
=0,001
=0,008
=0,010
={0,006
=0.009
=0,007
=0.005
=0,003
-0.005
=0,008
-0.010
=0,007
=0,008
=0.005
«0,005
=0.:009%
'0.009
=~0.004
=-0.016
=0,006
=0,010
=0.009
=0,0113
=-0,011
'0-00‘
-0,010
-olola
=0,G13
-0.010
“0-015
=0.011]
~0,010
«-0.013
'onolo
=0.010
-0.010
=0.012
'0.011
=0.012
=0,009
=D.D1l2
=-0,010
=0,013
-0.013

1.9
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A
L= 2.938
A

I \
50 D+ 754
51 0.804
52 0.854%
53 0.904&
94 0+95%
55 1.004
56 l.104
57 l.204
58 1.304
59 1.404
60 1504
61 1604
&2 le.704
63 1804
G4 1,904
&5 2e004
66 2e104
&7 2204
68 2304
69 2ebld
T0 2504

Rsurface = 0-341

A
R

1095
1.145
1195
1265
1+295
1345
1,445
1.545
L6645
leTe5
1.845
1 +945
£:+045
£s145
kb
2+ 345
ZebaS
2945
2.54&5
2+745
2845

<G>

0.998
0.995
D+995
D996
D596
0.+993
0,995
02996
0.996
¢,995
0.995
0.997
0.399
04957
0.598
0.997
0,997
0.983
0,903
0.772
0+806
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Table 8. Continued

Separated-Flow Model

v = 211l mfsec

A
< Vs

-0.012
-3,013
=0.013
=Gs014%
“0.01%
=G.013

_=0,013

=0.012
-0-0!4
-0.0:3
=0,015
=0,015
=0.,0]15
=0,015
=0.,016
=0,012
=0,011
=0.007
-0.013

t.,002

0.010

>

D6

0.7
0.5
0.5
0.9
0.8
0.3
0.5
0.9
1.3
17.2
26.0
35.5
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Table 8. Continued

Attached-Flow Model

Porous Wall Boundary Conditions

A
R =2.500

-

-2.,200
-2.,000
=1,800
=1:600
=]1.400
=1,200
=1,000
=0,800
»(,600
=0,400
~0.200
d.000
0.200
0800
0.600
0.800
1.000
l.200
1.400
1.600
1.800
1.800

=

0,995
0+995
0.99%
0.999
0,999
0,998
0,998
1,000
1.000
0596
0,999
l.001
1,000
0.999
0.999
0.99B
0.595
0,999
1.001
Ga994
0,989
0,994

A

Z = 0.000

A

¥

'0.017
=0.015
=0.016
=0.018
-0-016
=0.,015
=0.0]1T
=D.015
=0.017
=0,022
=-0,020
=0.022
0,021
~0,022
=0.028
=0.025
=0s022
=0.028
-0.024
0,022
=0.027
=0,026
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u

= 212

5.3
Se0
5.0
hel
5.6
3.8
3.8
fhed
Se0
3.8
441
dyl
Se0
5.0
LT
J.B
Gel
S0
Seb
3.8
4.7
6.3

AEDC-TR-79-22

DT
1.0
1.0
0.0
D3
0.3
=0,8
0,3
1.0
-043
0.0
-ﬂ-&
D3
=03
a6
0.3
0.0
=1.0
0,3
'003
0.0
=0.4
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Table 8. Continuad

Attached-Flow Model

Porocus Wall Boundary Conditions

A A
R = 2.500 £ = 0.000 v_ =211
A » A
I x U ¥ k x 104 «uy >
]. -ﬁ.b&? 0|997 .00019 2.9 ']-2
2 =3.,862 0.998 =0.020 3.1 =140
3 =3,662 0,993 =0.019 2+9 =]1,2
4 =3e462 l.001 =(.021 2.8 0.7
5 =3.262 0,999 =n.021 216 *0.9
5 =3.062 l.n60l =0.G19 3,1 =1.0
T -B.EEZ 1-001 '0!011 3.1 -1.0
B =2.662 0.399 =0.01l7 J.4 1.3
9 -2.462 1.001 =N.019 3.3 3.8
10 =2.262 1.003 =0:.019 3.3 «J,.8
11 ~2.062 l1.002 =0.016 3.1 “le0
12 ~l.862 l,0n2 =0.01%6 3.3 0.8
13 ~l.682 l1.000 =0.016 3,0 =0,5
14 ~].%62 l.001 =0.019 3.3 =0.3
i5 ~1.262 0.%96 =0.0]6 3,5 ~0.5
16 =1.0&2 De3964 =0,020 3.3 0.8
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TFable 8. Concluded

Attached-Flow Model

Porous Wall Boundary Conditions

~ i

R = 2.500 Z = 0.000 v, = 212

P A A

X U v k x 10? <ilf>
0,338 0.990 =0.021 10.0 0.9
0.538 0.985 =0,026 11.0 1.9
0,738 0,984 =0,023 12.9 beb
1'133 U-9ﬂn -0-015 1‘-1 2-2
1.138 0.384 -~0.019 12.0 1.0
1.338 0.976 =0,019 15,8 2.8
1.533 0.972 -0.0[7 lB.B 3.7
1.738 01963 -U.le 19!4 3.2
1.938 0«360D =0.015 22.0 3.4
2.138 0.959 -0.01& 22.l 5.7
2.335 0.;“9 -0.003 2509 3.0
2538 0.950 -0.017 28,2 8.3
2,738 0a961 =0.D15 30.2 643
2.238 De 46 =022 27,2 e 0
3.138 04944 =-0,010 2844 3.1
3.338 0.928 =0.026 32.8 12.9
3,538 De936 0,014 2T.D 9.6
3.938 D.927 =0.007 2%e5 Ta0
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Table 9. Least-Squares Cubic Spline Coefficients,
Separated-Flow Model

The fits are of the form

<‘E(R) > =

156



A
<> Coefficients
Ay
4.535E 04
1.323E 03
1.993E 02
1e400£ 02
=T, &%TE 0}
1.820E 0}
2«156E 01
1.898E=01
S«18lE=D4%

A
<¥> Coefficients
Ay
2+36TE D&
=1.97T9E 03
3.77T2E D2
who600E 01
4,728E=Q1
=]ls&651E 01
1.893E 00
1+490£-01
=3 . 858E=03

A
k Coefficients
Ay
=31,123E 03
8+349E 01
=14831E 01
S«496E 00
=4, 085E 00
4s491E=-0]
=42 63TE~D]
=) 4 226E~QS
=]1:131E=04

<i-¥°> Coefficients
A3
“B.424E 02
9,946E 01
«4,073E 01
1.594E 0}
w6 842E 00
9.399E~0}
1.466E=~01
*2,852E«03
1.959E=05

A
X

Table 8. Continued

Separated-Flow Model

A
Rsurface = 0900

= -4,062

Ay
~7.085E 04
~2.149E 03
~3.479E 02
-2,482E 02

1.292E 02
~4e210E 01
-4.865€ 01
~5,628E=01

5.126E=03

Ay
-3.683E 06
3.188E 03
=6,291E 02
8,181E 01
9¢54TE=0)
3,152E 01
-4.362E 00
=44 382E=01
2.052E=02

Ay
4.85TE 03
=]1.344E 02
3.051E 01
=].621E 0]
T«426E 00
w7 e IS4E=01
l«044E DO
3,054E=04
6.080E=04

Ay
1¢310€ D21
w]+594E 02
beTHSE D1
=2,7S1E 01
1«213E 01
«]1,875E 00
=3.2TTE={]
8,511E~03
=l .026E=04&

Al
3,690E 04
1.1BB8E 03
2.043E_02
1-485E 02

wTos044E 01
3,235E 0)
3,661E 01
S.h24E=Q])

wdo549E=02

A
1:910E 04
=1+T12E 03
I, 496E 02
=4.B52E 01
=].624E 00
=1.99TE 0]
3.380E 00
holTHE=D]
ahqo ) 2BE~02

A
»2:529E 03
7.208E 01
©1.69BE 01
9.183E 00
=4o523E 00
3. T3BE=0]
=7.8326=0]
T, 226E=04
=].025€E=03

A
«5.TB9E 02
8.516E 01
=3.747E 01
1.584E 01
«74155E 00
1249E 00
24437E-01
=0,439E=03

1o 7S3IE=04

L
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Ry
ub40TE D3
“2.165E 02
w3 ,945E 0]
«2,903E 01

1.330E o1
~7.263E 00
=-8,186E 00

8.310E=01

1.020E 00

Ay
=3,301E 03
3.063E 02
=G &T3IE 01
9.581E 00
S«140E=01
4.182E 00
«8,T17TE=01
=) ¢ 359E=01
1+69TE=Q2

3
4+3B0E 02
=1.2BT7TE 01
3,158E 00
=1.7T25E 00
9,250E=01
«5,442E=~02
1:963E=01
6:3B1E=0&
TeIBGE=(A

Ao
1.173E 02
=]1+517E 01
62.90%9E 00
=«3,043E 00
1+403E 00
w2, TBlE=0]
af0]19E=D2
2eB43E=03
=2 +B5TE~DS

AEDC-TR-79-22

Interval Limit

ﬁmax

0.5200
0.5400
0.5500
0.5800
D.6000
0.,6500
0.7500
1.0000
2.5000D

Interval Limit

A

Rax
0.5200
D.5400
0.5600
0.5800
0.6000
0,6500
0.7500
1.0000
2.5000

Interval Limit
A

Rmax
0,5200
0.5400
0,5600
0.5800
0.6000
0.6500
0.7500
1.0000
2+5000

Interval Limit
A

RI!IB.X
0.5200
00,5400
0.5600
0.5800
06000
0.6500
0,750
l1.0000
2.5000



AEDC-TR-79-22

M

<lU> Coefficients

Ay
1+345E 02
2+68TE &3
=9,18BE 02
he343E 02
6.TT9E 01
=E.687TE 01
£¢490E 01
44859E=0(1
~8,516E=03

N
<V¥> Coefficients
. Ag
' =1.5T7E 03
2:027TE 01
=1.B8TE 01
=2, T24E 0]
9.540E 00
=3.,291E 00
1.003E 00
2 AS4E=02
TeBEAE=(3

A

k Coefficients

A3
=3,504E Q1
«1.312E al
1,030€ 01
=5,48%E 00
=5,567E 00
2+599E 00
=5.,018E=01
»].428E=02
2:504E=04

A

<li“¥*> Coefficients
A3
1.029E 02
=2.,481E 01
5.432E 00
=44 340E Q0
5.083E 00
=1 .162E 00
2449TE=D]

=1s069E~03
2+18BBE=QS

Table 9. Continued

Separated-Flow Model

= -1.062

Ay
=3.,454E 02
=4+32TE 03

1.511E 03
~T+S90E D2
=1+213E D2

1.031E 02
=5,637E 01
=]1.440E 00

‘|339E'°2

Ay
2e%561E DI
.3.0‘4E Dl
3,295E 01
4.TOLE 01
=]1.698E 01
6.121E 00
=2+253E 00
5.6T3E=02
=3 THQE=Q2

Ay
5.527E 01
22106E 01

=].,687E 01}
D.620E 00
9., 7T91E 00

=& .306E 00
1.139E 00
4,234E=02

=] 4 242E~D3

Ay
«1.593E 02
3.992E 01
=9,070E 00
T.347E 00
=9, 049E 00
2.192E 00
“5,611E=01
3.154E=03
«1,192E=04

A
R

g
2i543€ 02
2+325E 03

=8,27TKE 02
4o 434E 02
T+3S9E 01

=5 10%E &1
haZ26DE §1
1440TE Q0

‘7.639:'02

A
=]1+.280E 03
1.509€ D)
=]1a914E 01
w2, TO1E 01
1.010F 01}
w3, TS6E 00
1.887E 00
ng g 480E=02
&2 942E=D2

Ay
'2-909E 01
=1«130E 01

9.181E 00
w54 650E oo
«5,7T53E no

3. 065E 0O
nB.543E=0]
=4, 18TE~D2

Z2e014E=D3

A
8.220E 01
=24.139E 0]
5.059E 00
~8.136E 00
S.375E 00
=] .370E 00
$4202E=01
«3.066E=03
2.063E=04%

158

surface = 0.500

Ay

=5.702E 01
=4.159F 02
1.515¢ 02
=-B.S5T2E 01
=1.422E 01
1l.270E 01
=9,7T52E 00
S.4T4E=(}
1.042E ab

A
2.220E 02
=2,4B6E 00
J,6T5E 00
Sa145E 00
=2,030E 00
Tet1SE-01
wk3T8E=0L
=42 T25E=03
=3.,613E=02

A

S«114E 00
2.031E 00
=]1.45TE 00
1«113€ o0
1.132E 00
=6+320E=01
2¢194E=01
l1«37TTE=Q2
=T«612E=04

3
=l.414E 01
3.818E 00
=3, 436E=01
T« T25E=Q]
=]1s066E 00
2.829E=p]
=]1o065E=p]
9.,519E=D4
»l.370E=Dé&

Interval Limit
Fa)
Rmax

¢.5200
G.56400
045600
0.5800
0.5000
0,6500
0.7500
l.0000
2.5000

Interval Limit

A
R

maXx
0,5200
0.5400
0,5600
0.5800
0.6000
0,6500
G« 7500
1s0000
2.5000

Interval Limit
A

Rmax

0.5200
0.5400
0.,5600
0.5800
0.500D
0.6500
0.7500
1.0000
2.500%

Interval Limit
M

Rma

0.5200
0.5400
D.5600
0.5800
0.6000
0.6500
0.7500
1.0000
2.5000



AEDC-TR-79-22

Table 9. Continued

Separated-Flow Model'
A A
X = -0.562 R

surface 0.500
A
<U> Coafficients Interval Limit
A
Ay A Ay Ry Rmax
3.,62BE 03 =5,77SE 03 3.068E 03 =5.430E 02 0.5200
2.030E 03 =3,283E 03 1.772E 03 «3,184E 02 0.5400
=hoB63]E 02 T1564E 02 ~5.095€ D2 T+H30E D1 D.S600
2+823E 02 =h 624E 02 2. T30E 02 =5.3]0E 01 Q5800
1.240E 02 =2.217E 02 1.334E 02 =2:611E DI 0.,6000
=6s49]1E 01 1.183E 02 -t 062E 01 1:.4T0E 01} 0.6500
2+602E 01 =5,898E 01 . 464E 0] =1+028E 01 0,7500
5.838E=0] «1,T40E OO 1.707E 0D $2548E=D1 1.0000
=]«156E=03 l«48BE={2 =k TBHE=Q2 1.040E 00 2.5000
A
«¥> Coefficients i Interval Limit
.3
Ay Ay A Ay Rmax
4.,091E 03 =5.,336E 03 3,273E 03 =5.633E 02 05200
=9,852E 02 1«580E 93 =B, 445 02 1.504E 02 05400
4.292E D2 =T«l13E 02 3.929€ 02 =7+234E D1 0.5600
=3,126E D2 5.350E 02 =3.05]1E 02 S,T9SE 0l 0.5800
1.T88E p2 =3.203E 02 1.910E 02 =3.T9TE pl 0:6000
=1,21TE 01 2«3T0E D1 «].53%€ 01 3,314E ot 0.6500
1a251E»01 =24 T42E=01  1,932E~01 =6,207E=02 047500
=B8,122E=03  2,547E=02 =3,149E~02 =5,887E=03 1.0000
~7,458E=04  3.343E=D3  «3,365E~03 =14326E«02 2.5000
k Coefficients Interval Limit
A
’q3 AZ Al A0 Rmax
=431 T0E 02 5. 459TE a2 =3,3THE D2 5+841E 01 0.,5200
3.359E 01 =5,331€ 01 2+817TE 0} =4.953E 00 De5400D
=3,4T9E 01 5:T&4LE 0] =3,1865E 0} S.A14E 00 0.5600
2+586E 01 =4oh43E (] 2«.541E 01 =4,B3TE 00 D.5800
=]:286E 01 2«295E 8] =]1.356T7TE 0] 2«7T1%E 00 0.6000
2.252E 00 ~4,251E 00 2+653F 00 w5, 455E=] 0.,56500
=iy 191E~01 9.5T7T2E=01 =T+320E=01 1.880E=01 80,7500
=] +306E=Q2 S5.704E=D2 =5, 686E=02 1:.920E=02 1.0000
1.000E=04% wh o IANAE=(4 5, 108E~04% 4o IRBE=QS 2:5000
<li*V*> Coefficients Interval Limit
A
Az Ay M Ao Rnax
-~1.081E @2 1.8656TE 02 =8,560F 01 1+465E 01 80,5200
446T3E 01 =T.488E 01 4.000E 0} =T.125E 00 0.5400
=2.,486E 01 4.109E a1 =2ee62E D1 4oJ4TE DO D.5600
1+965E 01 =3.369E 0] 1.926E 01 =3.,6TOE 00 05800
=9.,432E 00 1+691E 01 =].009E 01 2+004E 00 0.6000
64 19%E~-D2 =] .T92E=01 1+611E=0D} wd 4 6ISE=N2 0.6500
1.B882E=01 nd o 254E=0]) 3.211E=0] -8.102E=02 0.7500
2+49BE=03 =T.56]15E=01 TaTS6E=(Q3 =2, 686E~03 1.0000
B8+396E=05 =3, T4DE=04 S« 246E~04 =22 T2TE=D4 2+5000

159
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<ﬁ> Coefficients

Ay
14062E D&
4.]115E 02
=4,813E 01
2.T44E 02
=1]148E 01
-‘-OBTE 01
2+267E €1
4+056E=01
-EQSIUE‘OE

<V> Coefficients

Ay
a4.442E 03
44,933E 02
~1.509E 01
=] ,165E 02
3.734E 0]
3.982E 00
=2,086E 00
-5,813E«02
3.319E-03

K Coefficients
As
«8,238E 02
B.B49E Dl
=5,381E 0l
3.696E Ol
=2.282E 01
3,910E 0O
=5,108E=01
=1,501E=02
2.649E=04

<i“§-> Coefficients
Ay
1.100€ 02
-2,971E 01
5.469E 00
Aehh6E 00
1.346E 00
=1,533E 00
2.T81E=D}
«2.012E=04
1-621E'°4

Table 9. Continued

Separated-Flow Model

A
Rsurface = 0.500

= 0.0

Ay
=] 660E 06
=5,805E 02
6.415€E 01
=4, TT6E 02
1.972E 01
Ta226E 01
-5,124E 01
=1.150E 00
le421E=0D1]

Ay

6.905E 03
=T.935E 07
3,016E D1
2:006E 02
-5, T15E 01
=T.,111E 0O
4,7T21E 00
1.582E=01
=2.,619E=02

Ay
9.698E 02
»l.414E 02
8.913E 01
=5.,336E 01
4.066E 01
=T.4560E 00
1.160E 00
hob61E=D2
=],220E-D3

Ay
=1,703E 02
4+760F 01
«9.389E 00
=TL6TO0E 00
«2.277E 00
2.906€ 00
<64 259E~01
JLIA9SE=04
=7.503E=-0%

A

B,&58E 03
3,T7DE Q2
=2+500E 01
2+ TB3E &2
=]«016E 01}
mho169E 0}
3,85%E D}
1.023E 08
=2 H9KE=D]

Ay
«3.578E 03
4.251F 032
v1.968€ 01
=14 151E 02
$e01TE 01
be149€ 0D
*3.542E 0D
~12202E=01
6e41TE=02

Ay
=5,026E D2
T+527E 01
=4,921E 01
3.618E 01}
=2,415E 0}
4. T22E 00
=B,80BE=0}
wi g h)HE=0]2
1. 7T1E~03

A
8.791F 01
=2,540F 01
5.374E 00
4.412E 00
1.284E 00
~1,B28E 0O
4. 69TE=01
-3.712E=06
1.080E=013

160

A
=].504E 03
«8:908E 01

3.294E 00
=5,338E 01
2.431E 00
8.735E 00
=84659€ 00
T.340E=01
1+165E 00

Ry
6.180E 02
~7.588E 01
6.172E 00
2:199E 01
«B,035E 00
-8.301E=01
8.362E=01
=] 92SE~{2
=B, 070E~02

Ag
84681E 01
=14335E 91
9.061E 00
«6.8B0E 00
4. TB4E 00
=94901E=01
2,239€+01
1¢475E=02
=5.279E=04

Ao

=1.513E 01

4,513E 00
=], 02T7TE 00
wBoe468E=p]
=2,421E=01

3, 799E=0)
=]1.175E=01
=] s294E=0k
=4.92TE=(4

Interval Limit
A

Fnax

0.,5200
0.5400
0.5600
0.58¢0
90,6000
0.6500
0.T500
1.0000
2+5000

Interxaﬂ Limit

qﬂax
D.5200
0.5400
0.5600
0.5800
0.6000
0.&500
0.7500
1.0000
25000

Interval Limit

ﬁmax

0.5200
0.5400
0.5600
0.5800
0.6000
0.6500
0.7500
l.0000
2.5000

Interval Limit
A

Rax
0.5200
0.5400
0,5400
0.,5800
08000
0,6500
0.7500
1.0000
2.5000



<ﬂ> Coefficients

A3
1.186E 04
1«<014E 03
=3, 7T97E DO
=TL096E 01
1.821E @2
=4 4,386E 01
1.,937E 01
3.954E=D1
=2, ?3IE~D2

A
<¥> {oefficients
A3
=44,37BE 03
B.92BE 02
=4 652E 02
2.TB1E 02
=1473BE 02
2.399E 01
«2.300E 00
2.512E~02
9,284E=-01

ﬂ Coefficients

Ay
B, 2T4E 02
5.970E 01
=Ts950E=01
=8,653E 00
=2,509E 00
2+635E 0O
=4,280E=D])
'2-231E'02
1.963E=04

AN

<ij“¥“> Coefficients
A3
1+964AE 02
=2.877E 01
1.325E 01
=9, 347E 00
6.817E 00
=]1,160E QD
1.831E=0]
230TE~0}3
&.78BBE~05

Table 9. Continued

Separated-Flow Model

% =0.138

Ay
'I-BZBE oo
»]ls624E 03

1.587E=01
1«114E 02
«3,22BE 02
Ta843E 01
=4, 335E 01
=1:113E 00
1.305E=01

By
6.6590E 03
=] +406E 03
T.611E 02
=k &H9TE 02
3+.D057E 02
= o S558E 01
5.065E 00
“1.113€=01
=h,414E=02

Ay
1.268E 03

~9.482E 01

1. T3IHE 00
1+475E g1
4.206E 00
=4, 330 0O
9.691E-01
6e594E=02
=] .045E=03

Ay
«3,005E 02
44539E 0]
~2+.167E 01
1.57T5E 0l
=1,190E€ 01
2.177E 00
«4,100E=01
=B.TH9E~0]
=3.390E~04

[

Rsurface

A
9.399E 03
8.686E 02
6. T06E 0D

“5.6869E 0]
1.917E 02
=$.958T7TE 01
3,231E 0}
9, 7TUE=D]
=2, 554E=0]

A

=3.407E 03
7.381F 02
=bo149E 02
Z.804E 02
«lTHIE 02
2.B8TE 01
=3,b43E 0D
1.979E'01
1511E=01

M
“6.4TSE 02
S5.016E 01
«12203E 00
~B.3B5E 0D
=2,358E 00
3.,953E a0
e7.346E=01
uwhs$51E-07
1.937£-03

A
1.532E 02
-2.385E nl
1,182E 0}
=B,B33E QO
T+02BE 00
=]+354E 00
3. 065E=01
BeBETE=D3

t.BSlE'Ot

161

= 0.452

Ay
=] ,610E 03
=l 543E D2
=]1,082E DO
1.021E 0l
=3,T14E 01
S9.,T3AGE 00
«6.996E 00
Ta543E=0]
1.162E 00

A
5.7T83E (2
=l 292E 02
Te530E 0!
wio9TAE 01
3+4B6E 0l
-63;175E 00
T7+826E=0]
=]1o&T4E=D]
«14519E=D1

Ry
1+102E 02
=8.837TE o0
2+TITE=DL
1.593E 00
4e835E=D]
=6,23TE=D1
1+B868E~-p1
2+103E=H2
=g, 43BE=04

Ao
=2.608E 01
%#:175E 00
=24,182E 00
1:649E DO
=1,375E 00
2.,7B8E=01
=T.6BIE=Q2
=3, 005E~03
=2, 329E~00

AEDC.-TR-79-22

Interval Limit
A

%mx
0,5120
0.5320
0.5520
0.5720
0.5920
D.6420
0,7420
0.,9920
2.500%

Interval Limit
A

Rrax

0.5120
0.5320
0.5520
0.5720
0.5920
0.6420
0.T420
0.9920
2.5000

fntervaT Limit

M
Rnax
0.5120
Da.5320
0.5520
05720
0.5920
0.6420
0.T420
0.9920
2.5000

Interval Limit
A
Rmax

0.5120
8.5320
0.5520
0.5720
05920
0e5420
0.T420
09920
2+5000



AEDC-TR-79-22

<ﬂs Coefficients

A3
2+030E 04
1.46%5E 03
3.,890E 01}
wfo,500E 01
4,587E 02
=»14183E 02
2.539%9E 01
B«6T6E~01
=] +439E=02

<G> Coefficients

Ay
5.1056E D2
=T7+T3I5E D2
24B92E D2
=1.,624E 02
=3,943E 01
2+580E 01
=3.6T8E 00
4o841E=01
3.138E=(2

N
k Coefficients
Ay
=]y 134E 03
=3,97T3E 040
1.079E 01
3.816E 00
=1+390E 01
- 3.469E 90
=3,291E-01
«3,0TAE=02
3,781E~0%
A A .
<iy“v~> Coefficients
A3
4,56]E D2
2.212E 01
=«T.436E 00
5,167TE 00
2.401E DO
=]1.56TBE 00
2+598E=0]
Ta01TE=D&
1.881E=04

b

Table 9. Continued

Separated-Fiow Model

=0.338

Aa
=2,951F 04
-2.228E 03
~T.514E 01

8.787E 01
=T 852€ 02
2,093E 02
=5,433E D}
=2,465E DO
B,s346E~D2

Ay
~7.019E 02
1.159E 03
~8.451E 02
2.636E 02
6,323E 01
i BE4E 01
T.A17E 00
-1.486E 00
1 780E=01

Ay
1.643E 03
1.461E 01

=1.672E 0l
=5.782E 00
2.308E 01
=6,259E 00
7.261E201
B8.807E=02
~1.933E=03

Ay
=5.621E 02
«3,322E 01

1+.138E 0]
-8,391E 00
«3.BB6E 00

3.004E 00
-5, T81E=0]
=2 ,44DE=03
=g ,562E=04&

A
Rsurface = 0.463
M Ay
1.431E 0% =2¢313E 03
1.13]1E 03 =1.916E 02
4.,84]E 01 =0.463E 0O
«3,685E 0] 5.400E DO
44268E 02 =T.B844E D1
=]1.223E 02 2:4%52E 01
3.963E 01 =8.5T6E 00
2+289%E 00 3.144E=01
=] e64b6E~01 1.102E 00
M Ay
3.204E 02 =&, BTOE 01
=5,TBZ2E 02 9.59BE 01
2+2B5E o2 =3,92T7TE 01
=1.421E 02 2:534F 0l
=3, 337E 0} 5:651E 0D
2-961E 01 -5-159£ nD
=i THBE 00 BeS20E=Q]
1.599€ {0 =5:566E=01
3,395€=0) w2+522E~01
B Ao
=7.935E D2 1.27BE 02
=T.140E 0O 1.168E 00
B.619E 0O =1l.4T&4E DO
2.897E 00 ok o TE9E=]]
=1.27T7TE 01} 2¢360E 00
A.,T43E 0D =T«401E=0]
=5.,385E=0] 1+348E=0)
=8,3STE=02 2:665E=02
3,109E=D03 =1ls17TE=Q23
Ay Ay
3.204E 02 =5,168E Dl
1:664E 01 =2.TA0E 0O
=5,T99E 00 F.820E=D1]
4,543E 00 =84,208E~01
2.09TE Q0 =3,TB1E=D]
-1|7BEE a0 3-‘99E.01
he lILE=Q] =9 ,8TAE=02
Ce94TE=Q3 =] 4233E=03
1.519€=03 =7, T46E=04

162

[nterval Limit

L)
%ﬁx

044830
0.5030
0.5230
0,5430
Q.5630
06130
0.7130
0,9630
2.5000

[nterval Limit
A

Rnax

0.4830
0.5030
0e5230
0e5630
0+5630
Ga585130
0.7130
0+9630
2.5000

Interval Limit

A
Rmax
0.4820
£.5030
05230
06,5430
0.5630
0.6130
0,7130
0.%630
2.5000

Interval Limit

Rmx

D+4830
0.,5030
0.5230
05430
0.5630
0.6130
0.7130
0.9630
2.5000
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Table 9. Continued

Separated-Flgw Model

A A
X =0.538 Rsurfbce = {1,394
M
<U> Coefficients Interval Limit
23
Ay Ay A A Rrax
«].309E 04 1.645E D& wh,,546E 03 B.AB3E 02 Dekl4D
7+955E D2 «1.193E 03 5.918E 02 =G, 664E D1 D.a340
Z2+492E 02 -3,401E 03 1.8550E D3 =2.353E a2 00,4540
«3, T44E 02 S.025E 02 =2.219E 02 3.285E 01 D.4T4D
Sa.421E 02 =8,007E 02 3,958E 02 »6.471E 0l 0.4940
=6.365E 01} «T01E 01 4o THIE 01 8,316E 00 0.5440
1+592E 01 =3,285€ 01 2+:301E 01 b o49SE DO 0.6440
2.B3%E DO =T.583E 00 6. TISE 0D =1.,001E DO 0.8940
=1 .628E=02 T«550E=02 ~]1,08]1E=01 1.039E po 2.5000
M
<¥> Coefficients Inter:a] Limit
A3 Ay A Ay Rrax
B+309E 02 ~9,736E 02 3, T&BE 02 =448)19E 01 Ds6143
=6,281E 02 B8+385E 02 «3,T3&4E 02 5.53%E 01 Da34D
=2,145E 02 3.000E 02 =].397E 02 2+152E 01 0.,4540
ko DT2E 91 6.329E 01 «3,22TE 0) 5.263E 0O .0T4D
=1:495E 02 2+1B0E 02 =i 056E D2 1.685£ 01 0.4940
Z+88%E 01 wih,633E 01 Z2+687E 01} =44.652E 00 0,5440
=3.507E 00 6.486E 00 =3, 7T50E 00O 5.561E~D1 0.6040
2+ Té&E=Q]) =0, 400E=01 9+548E=01) =& ,539E=01 0.8940
3,34 E=02 =) 936E=01 3, TH3E=0] w2:81TE=D] 2.5000
i: Coefficients Interval Limit
A
Ay Ay b 2 Rrax
64062 02 =T,536E 02 3.121E 02 =4.30TE 01 0,440
Bs645E 01 =]1.081E 02 4:489E 0) =64,18TE 00 0ad340
=84801E 0] l.1%1E 02 =5, 365E 0} B.07S5E 00 D,y4540
1+856E 0] =2.200E 01 1.035E 01 =1+61BE 00 0,4T40
=2,048E 00 3.038E 00 =1.517E 00 2.5T8E=01 O.094)
J,ASEE=D2 =k, 928E=02 8,017E=03 6.T2lE=(3 3.5440
le243E={Q] =],95T7E=01 8.T5TE=D2 T T22E=03 0,6440
=befTHE=O2 ls618Ew(] w] o 42S5E=D} 44169E=02 0.8940
3.890E=04 =2,130E=03 3,990E=D1 =] 969E=03 25000
4-§-> Coefficients Interval Limit
- A
A3 Ay A Ao Rax
»3,0T3E 02 3.930E D2 w] +590E 02 2+:198E ol Ouablb0
=8.78l1E 91 1.104E 02 =4s510E 01 6.399E 00 e 4350
T+8%3E 01 =1,06TE 02 4.812E 01 =T+231E 00 TubS5hd
=1+836E 01 2+578E 01 =]1,205E 01 1.873E oo 024740
S5+9868E 00 =8,821E 00 4.352E 00 =Tel179E=0] Dsé940
=22 79BE=]] 4,388E=01 =2,223E=01 3.538E=02 0.5440
8.758E=03 =3.208E~02 3.,389E=02 =1210TE=02 (Y TTY
2+082E-(Q2 =5+537E=02 %#.809E=02 =] 429E=02 0.8950
=24122E=04 1.022E=03 =1.528E=03 Te3I25E=D4 2.5000
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A
<U> Coefficients

A3

4.7T32E 03
=1+908E D3
=2.B1BE 03

2+392E 01

9.B05E 01

1,137E o2
=3.409E 00

4.649E DO

A
<¥> (oefficients

Ay
=4+550E 03
4.5]11E p2
3,083E 02
=44545E D2
=2.860E 01
=2,10TE 0}
1,954E 00
=1.092E 00

k Coefficients

Ay
2.068E 02
=T.618E 00
1.569E @2
=2+ T63E 01
»3,2T4E 0]
S5.791E=01
=T.384E=D2
H2669E=01

<i-¥°> Coefficients

Ay
=4 4,556E 01
=5,134E ol
=7.8%91E 01
1:05TE ¢1
2«549E 0}
wB.43TE=]]
2-059E=0]
=24]130E~01

bt d

Tabla 9. Continued

Separated-Flow Model

A -
RSurface = 0.348

= 0.638

Ay
=5:110E 03
2.221E 03
3.280F 03
=3, 098E 03
-~]151TE D2
~1l.T27E D2
2+254E 0D
~l.228E 01

A,
S«.010E 03
=5:.117E Q2
=3,455E 02
S.8B2E 02
4.133E 41
3.121E 01
=3,18&6E {0
24279E 00

Ay
-2,337€ 02
2.985E 00
-1.885E 02
3.734E 01
4.392€ 01
~8.596E={]
1+059E=01
~B.642E=01

Ag
5.603E 01
6.241€ 01
9.451E 01

=1.503E 01
=3,418E 0]
1.213€ 00
=3,547E=0]
3.968E=01

Ay
1.847E 03
=8,50TE a2
wl.262E 03
1.340E€ 03
T«950E 0]
8.893F 0}
1.789E 00
1.048E D}

A
=],840F 03
1+916E 02
l«2T1E 02
w2,539€ 07
=1.983E 0]
=1.52%9E 0}
1.B3BE 0Op
=1+432E 00

A
B«.B12E 01
1.021E 09
T.532E ot

=]1.6B3E 9§}
-l 968E 01
$.238E=01
ohe19B8E=Q 2
S.lBPE=(]

A
=2+280E 01
=2+515€ D1
.31760E ol

T« 086E 09
1.528E 01
-5.722E'°1
2.08TE=Q]
=2.40TE={1
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A

=Z22234E D2

1.075€ D2

1.607E 02
=]1.932E 02
=1,330€ 01
=1.4T70E 01
=2.381E~p1
=1«970F DO

A

2+255E o2
=2.37T2E 0l
=14538E ¢1

Js5643E 0l

3.035E 00

2+358F o0
=& 4856E~0]

llﬁSBE'O‘

A
=1:108E ol
=3.91TE=Q1
=1,000E 01

2+531E 00
2¢932E 00
=644 05E=D2
1:659E=02
=9,905E=02

Ay
3.068E QO
3.356E 00
4.96TE 00

=1,111E 00
=2.28]1E 09
8-715E-02
-#-2'535-02
4,7T]0E=02

Interyval Limit

ﬁmax

0.3680
0.3880
0.4080
D.4280
O.44BD
0.4980
9.598)
0.8480

Interval Limit

A
Anax
0.3680
G.3880
0.4080
OD.4280
0.4480
0.4980
0.5980
0.8480

Interval Limit
A

Anax
0,3680
0,3480
0,4080
0.4280
0.4480
0.4980
045980
80,8480

Interval Limit

A
Rrax
00,3680
0.3880
0.4080
0.4280
OubhB0
0.4980
0.5980
0.8480

G



r.
<l)> Coefficients
A3
=8,615E 03
w2,4T9E 03
2:287E 03
=3,099E 03
1.762E 03
1.388E 02

S.326E 09
=2.463E 00

<ﬁ> Coefficients
Ay
3.7B3E 02
2.565€ 3
-2.171E @3
S.48lE 02
=B.663E 01
=1.7T4E 01

=5.,985E 00
44.83LE Q0

M
k Coefficients
A3
=2,T0TE D2
G+989E 02
=3,819E 02
2+451E 02
«T.B85E 0]
=) «490E 00
w2 h29E=D1]
4.692E~01

<«U-¥-> Coefficients
Ay
4. THOE 02
=5,5T9E 02
3.,383E Q2
=]14,933E @2
 64919E 01
=1.215E 00

3.975E~01
=2«B824E=(]

Table 9. Continued

Separated-Flow Model

= {.688

Ay
B.906E 03
2.5610E 03

-2,566E 03
3,607 03
»2.,256E 03
«2.010E 02
=]1.1B5E 0]
1.862E a0

Ay
~4435TE D2
~2.680F 03

2.464E 03
~84521€ 02
1.134E 02
2.623€ 01
9.580E 00
~8,9B1E 00

A
2+550E 02
=5.,372E 02
4.280E 02
=2.906E 02
1.001E 02
Cel84E 0D
3.THOE~0]
-B.¢39E'01

Ay
whB63E D2
5.936E 02
3,755 02
2.291E 02
«8,7S1E 01
1.629E 00
=6.540E=01
5.]128E=01

A
Rsurface = 0-322
A Ay
=3.060E 03 3.4595E 02
-3, 069E 02 1.041E D2
9.66%9E 02 -l 220E 02
=]1,391E €3 l1.782E 02
Pa659E 02 =1.37T6E 02
F.8623E D) =] +562E€ 01
9.324E DO =1+56T7E 00
1+482E 00 =~T«235E=02
A Ay
1.,5623E 02 «]1+971E 81
9.298E 02 =]1+072E 02
=9,323E 02 1.17SE 02
2«581E 02 . =3.409E 01
=4,963E 01} T«145E 00
=],2B2E 0} 1.968E 00
=4, 967E 0D Te322Ew0]
5.850E 0O -] +292E 00
A Ay
=TeFIHE 0] B:149E 00
2+258E 02 mZ2.664E D1
=] .59BE 02 1.989E 0nl
1414TE 02 =1.508E 01
=44237E 0] 5.98TE 00
=] .041E GO 1.738E=-01
w20 TBE~D] 44242E=02
4.912E-01 -9.085E'02
Ay A
1«523E Q2 =) +654E DI
=2.101E 02. 2+47BE 01
1+406E 02 =1.T55E 01
«9,037E 01 1.1856E 0l
3.690E D) =54,191€E Q0
=T«140E=D1 1.004E=01
3,53TE=D] =5491ZE=02
=3,03BE~D] S:813E=02
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Interval Limit

Rya

0:3420
0.3620
0.,3820
0a.4020
0.4220
0.4T20
0.5720
D.8220

Interval Limit

A
Rmax
0.,3420
0.35620
0.3820
0.4020
D.4220
De#T20
0.5720
0.8220

Interval Limit
N

Rmax

0.:3420
0.35620
0.3820
O.6020
0.4220
0.,4720
0.5720
0.8220

Interval Limit

A
Amax

043420
0.3620
0.3820
0.4020
D.4220
D.4720
0.5720
G.8220
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A
<U> Coefficients
Ay
=9,990E 223
=% 4253E 03
44,858E 03
'21897E 03
.5.7°‘E 02
44+804E 02
=4 o852E 04
S«.628E 04
2:106E-02

<0> Coefficients

Ay
6.401E 03
2e426E 03
=2,045E 02
1.174E 03
w5,294E 02
«5,753E 01
1.792€ 0O
=2 . T4GE=Q1]
2+63TE=Q2

A

k Coefficients

Aq
=2, T86E D3
6+3T7T1E D2
=2,125E 0}
w].TO0SE 02
1.77SE 02
«2,084E D]
5.313E-ﬂl
ab,896E=02
=T.158E=04

<i“¢-> Coefficients

Ay
2+2THE 03
=5,065E 0]
1.508E 02
«1.302E 02
1.502E 0]
-aUOllE'ol
3.401E=02
1.694E=04

Table 8. Continued

Separated-Flow Model

= 0.738

Ay
D+4TTE 03
4»090E 03

-5,012E 03
3.201€ 03
5.976E 02

=5.413E Q2

3.,6)15E 00
], 46E 01}
«]l.]1B7TE=01

Ay
~6.063E 03
=2.331€ 03

2.135E 03
~1.273E 03
6.324E 02
7.604E 01
~2.800E 00
5,667E=01
=1.459E=01

Ay
Z2+5B81E 03
=&eJ25E 02
2+513E 01
l+BA6E D2
=2.062E 02
2.TSSE 01}
=8,121E=01
1.658E=01
3.361E=03

Ay
=2,109E 03
4,389€ a2
S.019E 41
=1.5631E Q2
1«5]13E 02
=] .,993E 0}
3,015E~0]
=8,180E=-0D2
-8.,083E=-04&

A

Rsurface = 0-293
Ay A
«2,989E D21 3133k 02
=).302E 03 1.374E 02
1,728E D3 =1.991E 02
=1,171E D2 lo+421E 02
=] +997E D2 2+133E 0}
2.872E 0? =4.245E 01
1.S27E 0p =22b29E=(1
1.080E 0} =14941E 060
2.194E~0]) B4SS1E={1
Al AD
1,911E 03 -2.004E 02
Ta%2BE 0P =T+.8&9E 01
wTeddIE Dz 8,658E al
4.590E 02 =5.500E 01
=2.520E 02 3.3M80E 01
=3,338E 0} 44 TSBE 00
1.548E 0O =3:99DE=01
=2,B05E=D) =6,804E=02
2+8TBE=D] =2.183E=01
M A
«T+PHTE 0P B.190E 01
2.092E D2 =2.,305E 91
=3, TH1E 0D 1.258E 00
=6s5T1E 01 T«+841E 00
T»971E 01 =les024E 01
=1.21BE 01 1.798E 00
3.9T3E-D] =5.945E=02
=]1e33BE~Q] 2.685E=02
=hyBEGE=]] 24614E=03
A Ao
6451TE Q2 =6y TDGE Q1]
=] 450E Q2 1.6816E 01
al 640E 01 1-T90E (0
5+882E 01 =T+0T1E 00
=5, 848E 0} T«510E 00
B.B81BE 00 =]14303E 00
=] 42B6E=0] 1.99TE=02
6.531E-072 =14 76TE=02
1.863€=013 =T 928E=0%
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Interval Limit

i
Rmax
043130
0.3330
0.3530
043730
90,3930
B,4430
6.5430
0.7930
2.5000

Interval Limit

Ruax

0,3130
0.3330
(043530
Da3T30
D.3930
0,46230
Da5430
0,7930
2.5000

Interval Limit

A
Pax

0.3130
0.3330
0.3530
0.3730
0,3930
D.%430
D.5430
0.,T930
2.5000

Interxa1 Limit

Rrax

0.,3130
0.333D
043530
D.3730
0.3930
O.4630
D.5430
07930
2+5000
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Table 9. Continued

Separated-Flow Model
& A
%X = 0.800 R

surface 0.254
[
<> Coefficients : Interval Limit
A
A3 Ay A ) Riax
A8.T91E §3 =7,000E 013 1.853E 013 =14632E 02 De2780
=].,07TS5E 03 1.110E 03 =3,689E 02 3.977TE 01 022940
=3,901E ©3 31.602E 03 -~1s102E 03 1:116E 02 043140
1.329E 03 =]4325E 03 4+%53E 02 =5,034E D1 0.3340
3.537E 02 =3,4T1E 02 1.188E 02 =].399E 01l 03540
=4 ,96TE 2 5.560E 02 w?2,009E 02 2+374E 01 0.4040
1. T04E 02 -2.525E 02 1.257TE 02 =2,025E D1 0.5040
=3.830E 01 6.307E 01 =34333E 0] &«4T1E DO CeT500
<> Coefficients . Interval Limit
Ay Ay Ay Ay Rmax
=6.,037E 023 4,995E 03 =1+ATTE @3 1:264E 02 02740
=]1.7T13E 03 l.440E 03 =-&4402%9E 02 3.T49€ 0l 02940
1.084E 03 w1, 028E 03 3.223E 02 =3.35TE€ ¢l 00,3140
4456)1E 02 =4 4350E 02 1366 02 wledlsE ¢} 043340
-2.811E Q2 3,037E 02 =1,101E 02 1«333€E ¢l 0.3540
»3.123E 00 B.452E 00 =5.586E 00 G 953E=01 0.4040
»1.918E 0] 2+T93E 01 wleIHSE O} Z«054E 0D 0.5040
6.032E 00 =1.020E D1} S« TH5E 05 w]lL174E DO 0.7540
k Coefficients Interval Limit
Ay Ay Ay Ao Rpax
2«345E 02 =1.907E 02 Se1T2E DI wd&T4E 00 D,2740
1.823E 02 =1.,314E Q2 3.547E 0] =3,190E 00 02960
=B .499E 02 4.9868E 02 =] 892E D2 1=491E 01 - 80,3140
S5.548E 02 «5.438E 02 1. TT5E 0. wnl.929E 0Ol 0.,3340
=2,7T7T9E 02 2+905E 02 =1.011E p2 1«174E 0L 0«3540
3.855E 01 =4 ,555E 01 1. TB3E 0} =2.303E 00 Oe%040
=4 455E 00 65.56TE 00 =3,230E 00 S5+327E=D} 0.5040
T+ TS5TE=01 =1,342E 00 To562E=0]) =t o IGFE=D] 07540
<i-¥> Coefficients Interval Limit
A
Ay Ay A o) Rax
4, 0T2E 02 =3,320E 02 9.020E 01 =8,16&4E 00 02740
2, 245E 02 1.BT2E 02 »5,20TE 01 4+829E 0O 0.2940
4426TE 02 =3,87}E 02 1.168F 02 =1,172E 01 0.3140
=3,57T4E 02 J.516E Q2 =1:151E 02 1.256E 01l 023340
1.541E 02 =]1.610E 02 5.508E 01 =5.502E 00 0.3540
=2.,255E 0] 2+ 659E 01 =1.037E 01 1.,336E 00 D.0040
2.820E 00 why164E 00 2+950E 00 =3.37T5E=N1 D«5080
g o 469E=0]) B,065E~01 whS54E=0] 8,33DE=p2 DeT540

167



AEDC-TR-79-22

A
<U> Coefficients
Ay
=]1,086E
1.456E
=2+ 7TT3E
3.034E
=2.002E
=5 ,658E
1+120E
=3,113E

A
<¥> Coefficients
Ay
Se284E
=1.705E
1.,384AE
=1+007E
S<800E
=5 668E
=] 4392E
=3,2B2E

M

k Coaefficients
A3
«5,689E
=1+530E
1.556E
B.80S%E
-7.109E
292TE

-5.975E
1.962E

A

A3

5.T01E

=1.621E

1.617E

=64 34BE

446]8E

=] T44E

3.,901E
=1+299E

<ii“¥-> Coefficients

Da
03
03
03
03
ap
0z
01

n3
03
B3
D3
o2
0l
00
o0

Q2
0z
a2

01
01
Q0
a0

Tahble 9. Continuad

Separated-Flow Model

A
X =10.838

2,16%E
=2,315E
=1.TOQE

5.158E

Ay
=k [] 4785
1.519E
=1.317E
1.022E
=6,257E
B4441F
2«920E
SeBASE

A
6,8B7E
1.319€

=1.,514E
'TlBSTE
T«S07E
«3,512€
8.B65E
'3-*23E

=42 BE4E
1.664E
=14.308E
6.481E
=4,902E
2.0B4E
=5,793E
2+25TE

43
03
03
03

0l
a2
01

03
03
03
03
02
0l
00
1

o2
o2
oz
00
0l
01
00
0o

02
01
01
0l
01
0l
a0
00

A
Rsurface

M
'2.55‘:
3.,68TE
=B,193E
1.032E
=To THAE
2:592E
8.69%E
=2.T32E

A
1o 2O4E
=k e511E
ko l1B6E
=3 4560E
2+242E
=3,5TE
-IOB‘IE
3, 350E

Ay

-]+ I9BE
=3, T55%E
4. 908E

2+2B56E

mPebhlE
1:392€

=4y IT5€
1.965E

4
1.381E
=5, T37E
J.35%E
=2.203E
1+ T35E
=8,219E
2+8B51E
-1.2935

168

= 0.266

03
oe
o2
o2

01
a0
oo

02
91
g1
g0
01
01
40
a0

o2
20
a0
01
11
oo
00
00

Ag
2+517E
=3.643E
8:47T4E 01
=1+185E 02
9.215E o0l
=5, TIRE 00
=]:421F 01
5:455E 00

p2
ol

A

=14188E D2
42466E 01
=44385E€ 01
3.9G2E 01
=2.673E 01
4.972E 00
2.T16E~01
S5e¢312E=01

Ao
1.328E 01
3.551€ 00

=5, 290E 00
w?2e,052E=01
3.104E 00
=]4816E 00
Te210E=01
=3,696E~D1

Ag
~1.306E 01
6s568E~]]
-2, 710E=01
2+4BBE 0D
w2, 054E Q0
1.065E 00
wd o TOSE=01]
2e4J6E=D]

Interval Limit
A

Rmax

D«2B6&D
D+3060
0.3280
03460
DJ3660
DeélbD
0.5160
0.THED

Interval Limit
A

Rax

0.2060
Da.30860
D.3260
LT Y.T
0.3646D
Da%160
0.51&60
0.7660

Interval Limit

A
Rnax

0.2860
03060
0.,3260
0.34560
D.3560
D.%16D
05160
07680

Interval Limit
)
Rmax

0.28560
0.3060
De3260
03440
03560
0.%160
0+5160
0+7560
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Table 9. Continued

Saparated-Flow Model

169

A A
X = 0.888 Rsurface 0.280
A
<U> Coefficients Interval Limit
" A
A3 Ay A Ay Rrax
=].544E 03 1.385E 03 =3.966E 02 3.7T91E 01 0.3000
l«204E 03 =]1,108E 03 2.453E D2 =3,629E 01 0.3200
=]1.588E 03 1572E 03 =5,126E 02 5.520E 01 0.3400
1.8186E 03 =1+%00E 03 6.682E 02 =T+RA&0E 01 0.3600
=-2,143E 03 2.37HE 02 =-§,711E 02 1.0&1E 02 D.3BOO
3,%87E 02 =5,222E 02 2.300E 02 =3,336E 01 0.4%300
1.986E 01 «3.34TE 01 1+.986f 01 =3.239E 0O 0.5300
«T.4TOE 00 9.,97T5E 00 =w3L]168E 00 8,2BTE=D] 0,780¢0
N
<¥- Coefficients Interval Limit
A
A3 AZ Al A[) Rax
.501205 o2 =4,23%9E 02 1:148E 02 =1.020E 01 0.3000
=8 4,996E 02 B.445E 02 =2 662E 02 2+7T91E 01 0.3200
R, 6B4E 02 =8,50TE 02 2+ TE0E DP «3,002E ©1 0.3400
=T.,944E Q2 84453E 02 =2+ 99TE 02 3.534E 01 De3600
2+514E o2 =24,841E 02 1+083E 02 =1+346E Q1 0.3800
=T,36TE 0D 1.087E D1 =5.2256€ 00 T.413E=01 0.4300
=T, 480E 00 1.10)E D1 =5.,288E 00 T.502E=01 0.5300
2.,368E %0 o4 .642E 00 3.010E 090 =Ts158E~01 §.7800
k coefficients Interval Limit
A
A3 Ay Ay Ao Rax
w4 o H%1E 02 3,55TE D2 =}1.028E 02 9.8T0E 00 0.3000
1.983€ 02 =]14%09E 02 6.120E 01 =6.528E 00 03200
b+50TE 01 =-6,299E 01 2.029E 01} =2.163E€ 00 80,3400
=1, TITE 02 1.808E 02 =5,253E 01 T«222E 00 0.3600
1.512E 02 =) 4,TO4E 02 £:382E 01 =T« J40E 00 D.,3800
=1,121E 01 1.481E 01 =5,554E 00 G THRE=Q] Da%30D
=1.5T9E QD 24392E 00 =]le214E 0O 2050E=01 D.5%300
64.60TE=0] =1.,168E 00 6. T29E=01 =] a2464E=01 0.7800
<i-¢°> Coefficients InterKHT Limit
A3 AZ Al AU Rmax
o 34BE 01} w3,270E 01 T.T16E 0O «5,505E=Q1 0.3000
=4.615E 01 4. T96E 01 =] ,04BE 01 1.870E 00 03200
=], 458E 02 1+436E 02 =4,T10E 01 5:135€ 00 03400
1.T90E 02 =]l .876E 02 6,553E 01 «T.629E 00 03600
=1.201E 02 1.353E 02 «5,07T6E 01 &:322E 00 0.3800
9+655E 00 »]1,257E 01 S5«466F 0D =TeP66E=01 0.4300
- 4a292E~0] ~H,626E=01] 3,47TTE=Q1 =64293E=02 0.5300
=2e112E=01 3,.556E=01 »1+%20E=01 3.,241E-02 6.7800
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<ﬁ> Coefficients

Ay
8.111E n2
=5.484E 02
=-9,303E 02
T+039E 02
=]14+085E 03
J.330E 02
=3.058E 00
S.226E 00
2.5%BE~02

A

N> Coefficients

A3
3.914E D3
«B.461E 02
S.5B4E 02
«4+189E 02
9:419¢ 01
w2.293E D1
1.123E 00
~1<B09E=01
1.153E=-02

A
k Coefficients
Ay
ho6TOE 02
=7+805E €]
1+459E @2
=l.a4BE 02
l1+440E 02
=1«0%1E 01
44 150E=Q1
=64 15TE=02
«TJA9TE=04
<ti8-> Coefficients
Az
2.TTBE 02
1.779E 01
=1,110E 02
9.393E 01
=7.901E 01
1.052€ 01
=]1.322E-01
3,565E=02
1.828E=04%

-l

Table 9. Continued

Separated-Flow Model

= (0.938

Ay
=T.006E 02
S.T19E 02
S9+523E 02
-T2 TIGE D2
1.223€ 03
= 4W6E 02
9,819E=01
=].24%9E {1
=] .320E=01

Ay
=3,623E 33
B.319E {2
4650 02
»1l.076E 02
3.016E 01
=1.731E Q0
3.899E=01
=6,729E=02

Ay
=4 ,382E 02
7.194E 01
=1.511E 02
1.559E 02
=] 664E 02
2.532E 01
~8,265E=01
le#B&E=D]
J«969E=03

Ay
=2, 849E 02
=]14+352€ 01
1.147E g2
=]1.01&E 02
9.135E 01
=]1.,393E 01
1.878E=01
=8,509E=02
=8,1T7E=04

A
Rsurface = 9-292
By Ag
2.045E 02 «2+010E 0l
=1+925E 02 2:115E 01
=3.18BE Q2 3,516E 01
2+8B6E 02 =3+611E 01
=4.5642E 02 S5.500E 01
1+997E 02 =Z2+944E 01
2«7T19E 00 ~§+230E~01
1.802E 01 =1.T42E 00
2+33BF=01 8:614E=0]
A] AU
l1.11T7E 03 =l.146E 02
=2 TISE D2 2+99T7TE 01
1.911E 02 =2.143E 01
=1.T22E 02 2+119€E 0l
§,0B2E 01 =5,219€ 00
=]1+317E 01 1.835%E DO
9.,239E=01 =24.41T7TE=01]
=2.254E=01 =3.409E=02
1.367E=D]) =1+297E=01
A Ay
143T2E 02 =1.,433E 0l
=2+194E D1 Z22.223E 00
5.212E Q1 =5.973E 00
=54596E 0] 6.TATE 00
5.395€ 01 =8:161E Q0
=1:161E 01 1.712E 00
2:995E=01 =h s 244E=02
=]1,205E=01 J.44E=D2
=5,]6TE=03 3.,247TE=03
A Ay
T«903E 01 ~8,093E 00
3,100E ¢&p =] +963E=01
=3,94TE 01 4.515E 00
3,665 01 =4.421E 00
»3.,511E 0} 4.482E 00
6+.162E 00 =9,110E=01
=By001E=02 8575E=01
b 790E=02 =] .814E=02
1-'62E‘°3 ‘5-2‘9E‘°‘
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Interval Limit

A
Rax
0.,3120
~ 0+3320
0.3520
D.3720
03920
D, 4420
05820
0.7920
2.5000

Interxa? Limit
Fmax
0.3120
0.3320
0.3520
0.3720
0.3920
Dedb20
0.5420
0,T920
245000

Interval Limit
A

EMX

0.3129
0.3320
84,3520
0.3720
043920
Gad420
D.5420
047920
2.5000

Interyal Limit
A

Rax

0.3120
0.3320
0.3520
0.3720
0.3920
Dah420
05420
0.7920
2.5000



<ﬁ> Coefficients

A
1.354E 04
~B,021E 02
=2,296E 02
»T,322E 2
S.TT0E 02
5:145€ 01
T.89TE=01
3.686E 00
4.T93E=D3

<$> Coefficients

A3
T«997E 03
=1,202E 03
=3.241E 02
S5¢5TSE 02
=24194E 02
=1.056TE (1
8. 730E-0]
=k o 8TOE~D]
S5.67T0E=03

ﬂ Coefficients

A3
3. 544E 02
=5.,813E 01
9.486E 01
3.922E 01
=]14926E 01
»5,T656E 00
40616E=01
6, TH4E=02
=1.5T2E~04%

<i“¥”> Coefficients

Ay
S.631E 01
=5,59TE 01
=1.669E 01
=4,695E 01
2+482E 01
1,318E @0
=1+06BE=0]
A, 725€E~02
«3,060E~04

Table 9. Continued

Separated-Flow Model

A
X =1.138

Ay
«] ., 395E 0&
BePCTE 02
2«53TE 02
B.442E 02
wTo464E O2
=T634E 01
=4 152E D0
=0,148E ¢0
=3, T12E=02

Ag
=8,204E 03
1e317€ 03
3.SSTE 02
=6.62TE 02
2.814F 02
1.530E 01
=1.158E &0
1.188£ 00
“3.127E-02

Ay

3.642E 02
5.7TS54E 01
»le.100F 02
=4,572E 01
2+533€ 01
84129E 00
=T+451€=01
l.677E=01
8.811E=04

Ro

=5.291E 01
6«330FE 01
2.030C ©I
5.293E 01

=3.184E 01

»1,BT4E 00
1.,5T0E=01

=94154E~D2
1+412E=0)

A
Rsur‘face 0.32
A Ag
4. TOME 03 «5,491E 02
=3.25TE 02 J.,975E 0l
~9,692E 01 1.191€ o0l
»3,2068E 02 4.059E o0l
3,238E 02 =4.638E 0]
3.903€ 01 =56,035E a0
¢+ TITE 00O =5,071E=01
T.610E OO =]1.158E 00
9:329E=02 9.093E=01
A Aq
24B03E 03 ~ «3,191E o2
~4.8)1E 02 5.85%E ol
=~]1,3Q02E 02 1.590£ 01
2+61RE Q2 =34442E 01
=] ,205E D02 1.720€ 0l
«T+410E 00 1.179E o0
4, 0565E=0D] =5.859€=p2
=G hZ4E={] 2.000E=-01
6-3555-02 -7.669E-02
Ay Ao
w]ls246E 02 l+%19E 01
~1.877€ 01 2.021E 00
4.23BE 01 +5,419E @0
1«7B3E 01 w2.243E 00
=1.,114E 0} 1.6%1E€ 0D
«3,B829E 00 6.,056E=01
32,857E=01 =641 7TE=Q2
v].391E=D] 3.8B2E=02
'1.‘3‘5'03 Q.82TE=04%
A Ay
1.626E 01 =1.628E 00
=24383E D) 2:962E @0
=8,136E 00 1.073E 00
=2.0T0E 01 2+68SE 00
1.363E 01 =1+950E 90
B.964E=01 =] ¢455E=01
=heB2BE=02 Te216E=Q2
TedBIAE=-D2 =2s017E=D2
w2+ 05BE=~03. 9el41E=0%
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Interval Limit

A
Rmax

043450
03650
0.385%0
De4050
0.4250
0,4T50
0.5750
0.8250
2.5000

[nterval Limit

R

0.34590
0.3650
0.3850
0,4050
0.42590
0:4750
D.5750
0.82590
2.5000

Interval Limit

23
Rrax
0.3450
0.3650
00,3859
09,4050
0.4250
D,4T750
0.5750
0.8250
2:5000

Interval Limit
A
Rmax

D. 3450
00,3650
0.3850
0.4050
0.425%50
D.4TS0
D.5750
0.8250
2.5000
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<l> Coefficients

A3
5:958E 03
Q.ATTE 02
1.702E 02
=l l1%4E 03
6.791E 02
1« 780E D}
1.094E 00
3,153 00
=] 30QE=D2

)
<V¥> Coefficients
Ay
T+354E 03
~5+37TBE D}
=]1+.8T6E 02
2.393E 02
=1.TTIE 02
6.45DE 04
1+ T49E 00
=3 656E=901
=0, 059E=04&

~
k Coefficients
Ay
=T+ 131E 02
=24 735E 01
=3,67TTE 01
1.261E 02
=44,B59%E D}
»2,757E 00
3.395E-01L
=6, 946E=02
4.109E'0‘

A_A -
<U"v"> Coefficients

Ay

=]1.,431E 02
3.358E 01
»6:4B0E Q0
=T 048E D1
4,137E 01
«3,538E=0]
5. 9B4E=02
3,191E-02
=24,128E=~04%

1

=]

Table 9. Continued

Separated-Flow Model

= 1.328

Ay
=7.582E 03
=1,0TLE 03
=},823E 02

1.399E 03
=9,040E 02
=-2.889E 01
=44,28LE 00
=T+933E DO

5.596E-02

Ay
-7.955E 03
B.6TOE 01
2.325E 02
-2.929E 02
2+335E 02
=3, TS2E 00
-2.825E 00
P.237TE=0]
3.510E=-03

Az
7.121E 02
2.919¢ 01
3.996E 01

-1.560F 02
G465E 01
§.012E 00

“54507E=01
1« TASE=D]

-1.781E=03

Ay
1.553E 02
~3.613E 01
9.680F 00
B.666E 01
=5,461€ 01
1.400€ 00
Be269E=-02
~8,001E=02
l+D4BE=33

A
Rsurface

A
2+18TE
4. 058E 02
6. TOGE D)

=5.471E o7
4o026E Q2
1.659€ 01
%«501E Q0
6. 660E 00

=5.,963E=072

A

2+868E 03
=3.597E 01
=3,18TE D}

1.192E 02
=]1.024E 02

4,845F 0D

l1+443E 0D
=T T29E=01
1:042E=D3

Ay
-2.7BSE 02
~1.028E 01
~1.439F 01

604228 01
-2.871€ 01
=1,958€ 00

2.829E=01
~1e#57E=01
2.565E=03

A
=5.624E 0}
1.287€ 01
“4.583E 00
=3.588E Q]
2.403E 01
=G, TEHE~D]
-2.962E=02
6.855E-02
~1.621E=03
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03 .

= 0.341

Ay
=3,339E 02
«5,091E 01
=T.8T2E 0D

Te591E 01
=5.920E 01
=~2.442E 00
who633E~D]
=8.886E=01

9.953!-01

Ay
«3.446E 02
4.975E 00
1.205€ 01
~1.614E D1
1,497E 01
-B,060E=01
-2.402E=01
1,875€=0]
~2,953E02

%

3«349E 01
1.201E 00
1.722E DO
«8.TATE 00
4,256E 010
3.229E=01
=4+391E=02
44055E=D2
=1.023E=03

A
6., T9BE Q0
=] ,522E 00
8.960EcD]
&.B24E 00
«3,526E 00
1:085E=01
6eST2E~04
=} .829E=02
8.220E=04

Interval Limit

ﬁl’l’lﬂ!

0.3611
0.3811
D.4011L
D.4211
Duébll
0s4911
0.5911
DeB4]1
2.5000

Interval Limit

ﬁmax

0.3611
0.3811
0.4011
D.4211
Oedall
0.4911
0e5911)
D,8411
2.5000

Interval Limit
A

Finax

04,3611
0.3811
04011
04211
Oedell
0.4911
0.5911
D.8411
2.5000

Interval Limit

A
Fnax
0.3611
0.3811]
D.4011
0.4211
Detéll
0.4911
D.5911
0.8411
2.5000



A
<t Cgefficients

A3
T«985E 03
3.366E 03

=54,284E 02
1.006E 02
=],152E g2
24183E 01
65.353E 0¢
2.927E 00
=) y4BKE=D2

A
<¥> Cpefficients

A3
2+454E 02
=4, 862E 02
2+%]5E D2
=] .133E D2
4,588E 0}
=1.833E 01
2+042E 00
«3,955E=-02
=8.5616E=D4

A
k Coefficients

Ay
«5.340E D2
=2.,202E 01
=3, 7T93E 01

1.17TE 01
2:089E 01
=2,018E Q0
«8,406E~D2
=5 ,5%0E=(02
4,]192E=05

4> Coefficients

Ay
«]14.155E 02
2.015E 01
2.23%E 01
«1.7T4E 01
=8,4T0E 00
1.295E 00
=]140T4E~02
21950E=-02
=20214E=04

Table 9. Continued

Separated-Flow Model

A
=1.938

Ay
=@8,820E 03
=3.817€ 03

T.458€ 02
~1.274E 02
1.452E 02
=31,593E (1
=1.343E 01
=T4,354E 00
5+931E«D2

Ay
-2.5¢1E 03
S5.445E 02
=3.448E 02
le4256E 02
~5.,850€ 01
2+645BE 01
=3.,548E DO
Z2e49TE=Q]
6+908E~04

A
S.805E 02
2.586E 01
&4805E 01

=]14578E 01
=2+T2TE Q1
J.041E 00
1.309E=01
ls810E=01
=2.064E=04

Ay
1.23BE 02
=2,312E 0t
=24,563E 01
2.260E 01
H.514E 00
=]1,526E 00
=2.586E=-03
=T s I9RE=D2
l.060E=0D

A
Rsurface 0.341
Al AU
3,251E 013 «3,991E o2
le#4sE Q3 =1,816E D2
=2.961EF 02 J«984E 01
5.,570E 01 «TH04E 00
=5.910E 01 8,510E 00
2.,07T9E 01. =3,237TE {0
9,73BE 00 =1.427E 00
6.148E 0D =T«198E=]1
=3, T16E=07 1.031€E no
A Ay
. 469E 02 =1.131E p2
=2.,034E O2 2.53]1E 01
1l35‘£ 02 '1.773E 01
-5IQDEE n‘ 8-389E Do
2«4T8E 01 =3.500E 00
=1.2TO0E 01 2.010E 0O
2.039E 00 =44021E=01
=2:063E-01 44023E=02
J:149E=03 =] ,B49E~p2
A Ao
=2+104E 02 2+542E 01
=]1.008E 01 1.309E 00O
=1.701E €1 2+190€ 00
6«975E 00 =1.017E 00
1«182E 01 =]1.8698E 00
=]1,564TE 00 2.6082E=01
=] +47BE=01 3.909E=02
=]41B3E=01 3.327E=D2
4.079E=0% =].211E=DS
A Ay
«44,425E 01 5.269E 00
B.815E &0 =1.118E Do
$.7TUE @00 =1.,239E 00
=9.873E 00 1.347E QO
«3,6B85E (0 S«204E=01
P.640E=0] =] .632E=01
1«930E=02 =8.550E=03
64148E=~02 w] s 5BBE=02
=14812E~03 Be¢269E=D4
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Interyval Limit
A

Rmax

0.3611
0.3811
0.4011
0.4211
Detél]
Dy4311
0,5911
0.8411
2.,5000

Interval Limit

A

Rmax
0.3811
60,3811
0,4011
0.4211
00,8411
04911
0,.5911
GeB411
2.5000

Interval Limit

Rnax

0.,3611
0.3811
Da.4011
D.5211
Dao411
0.4911
0.5911
0.8411
25000

Interval Limit
A

Rmax

D.3611
£.3811
D.6011
D.4211
Dad61l
0.4911
D.5911
0.B411
2.5000
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Table 9. Concluded

Separated-Flow Model

N N
X = 2,938 Rsurface 0.341
A
<U> Coefficients Interval Limit
\ A
Ry Ay M A Rruax
1,317E 04 =]l.43]1E 0% 5.186E 03 =b,262E 02 00,3611
1.106E 02 =]1,623E 02 T« 125E D) =}.126E 01 00,3811
9.605€E Q2 =1.134E 03 4.4T8E D2 =-5,830€ 01 0.4011%
=6:953E 02 B.SB4E 02 ~3,516E D2 4.,855E 1 0,4211
4.915E 2 =5.,2T1E 02 2¢319E p2 =3.335€ 01 Dadal]l]
=5,5675E 01 T«923E 01 =3,559E D] S+.975E 00 D.4911
T+56%E 00 =1.554E 01 1.095E D} =1.644E 00 0.5911
2.883E 00 =T+197E 00 65.014E DO =5,T20E=01 0.B41]
=3 ,883E=-03 5.128E=02 =B 2BSE={2 1.037E 00 2.5000
.
<¥> Coefficients Interxﬂ Limit
Ay Ay A Ay Rmax
=T7.330E g1 7. 308E 01 =2, 39TE D) 2.56%E 00 0.36]11
1.763E 02 =]1,973E 02 T«365E 01 =9,181E 00 0.3811%
=2.070E 02 2:409E 02 *343I5E 0] 1.203E 01 D601
2+006E QP =2.496E 02 1sD34E 02 =1:42TE 01 De211l
=T.H832E 01 1.028E 02 =4+ 499E 0] &.557E 00 Debd]l
T«869E 00 =1,098E 0} S5.200E 00 =f,228E~01 D.4911
=3,83TE=Q] 1.,765E 00 =1.060E 0O 2+021€E=01 J+5911
=3.626E=02 8.,495E=02 why T23E=02 6,389E=03 0.84]11
&4,381E=D3 n]lTHOE=02 1.902E=Q2 =] 7TT9E=Q2 2+5000
fE Loefficients Interval Limit
A
Ay Ay Ay Ag Rnax
=6.036E 02 6.5208E 02 =24 354E 02 2«829E 0l 0+3611
3.4%TE 01 =3,839E Q1 le$24E 01 =] 7S4E 00 043811
=3, 06TE 01 J.609E 01 =1,4%15F 0} 1.851E 00 B.4011
2+01TE 01 =2.508E 01 1.039€ 91 =1¢429E 00 D.4211
=]1.194E 01} 1.548E 01 w6, 69PF 0O 9.684E=01 Deédl]ll
2:3%8E 00 w3,426E 00 1.847€ 00 =2+5TTE=01 Ged911
5:194E=p2 =ho#(19E~D2 =~l.415€=02 1.423E=02 05911
wh oG IGE=Q2 les822E~01 =] 4361E=G] A3,825€E=02 0.8411
1+7ISE=~04% =&, 94TE=04& G.114E=04 ]l ;4TTE=Q0& 2.5000 .
<li*¥°> Coefficients Interxa'l Limlt
Ay Ay AL A Rrax
2:5B4E 00D =2.,111€ 00 S+ 136E=D] =3, J06E=02 0.3611
«2,307E 01 2«568E 01 =3, 522E 0Q 1.175E 00 0.3811
1.47T6E 01 =1.75TE D1 5.961E 00 =9,190E=01 De%d1l
T« TS3IE=Q] =T 435E=D1] 2«11 TE=]] =]1.661E=02 0.4211
w],614E 0D 2.27TSE 00 =]1+060E 0O 1:618E=01 Dekill
=1.214E 00 1. T46E 00O =8,260E=0] 1+275E=01 04911
B+330E=02 =] 65BE={] 1+128E=0} w2s6]9E=(2 0.5911
2e4BVEDZ =64 18TE=2 S«+140E=Q2 =] 409E=02 D.8411
=1.7T7THE=D4& B.891E=04 =] 4 JB2E=~03 T.0T1E=04% 2.5000
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Table 10. Eddy Viscosity Tabulation, Attached-Flow Model

Attached-Flow Model

A A
¥ o -4.062 RSurface = (3.500 v, = 211 m/sec
A
I ¥ ¢ 1 ¥ 8
1 0.004 4¢BRIT 0] 51 0.284 ls143E 0%
2 0.009 6s942E 01 52 0.29% Lu.327F 0%
3 n.0l4 2.131E 21 53 0.304 14547 0%
4 0,019 1.F17E n2 54 032 2+180E 04
5 Ne024% 1+2364EC 02 55 0s344 31,369E 0%
& 0,029 1350 02 56 Deldbs 5,594E 04
7 f,034 lab¥1E 02 57 0.384 1.7T3IE DS
-] D039 Leabel D2 54 Oe0d =1.,205€ 05
9 DelGé l+532E o2 59 Des26 -5.553E 06
10 0,009 1+593E 02 .3)) Detrih =3,845E 064
11 Na05% 1.737C 02 6l 0,464 =3,0935 06
12 De 059 leT&2E 02 &2 De&A4 =2, 714%E 04
13 U-ﬂ"-"l# 1-7?5': ﬂe ﬁ3 0.504 -30555': U“
14 1Y 1.775E 02 6% 0+55% =2,323E 0%
15 D.069 1.757Z 0?2 65 0.504 =-2,122E 0%
16 D.076 1+ 714E 02 66 0e654  =1,954E D6
17 0.079 1+542E 0P . &7 QaTO% =-1.817E 0%
14 n,QH& 1:565E 12 68 0.75% -1.707E 04
19 0.039 1+30%E 02 69 0.804 =1.621E 0%
2y Y 1+5064% 32 TO 0.B854 ~1.353€ 04
2l 0.09% 1495 012 [ 0.9084 =l.306E Q4
22 D.0%4 1e4a9E g2 72 0.954 =1 464%E D&
23 0.094 l1a4493E 02 73 1.004 =1«432E 0%
24 14299 1.409E D2 74 1.104 =1.377E 0&
25 0.09Y 1.409E 02 ' 75 1.204  =1.321F 0%
26 0.104 1.375Z n2 76 1304 =l.250C 04
27 N.114 1.,302E o2 77 1404 -l.160E 04
4.} n,124 1.230% o2 TR 1.504 =1+D43E D&
29y .13 1.166E 02 19 1.604 =?.164%E 53
a0 LI 1.113E 02 a0 1-T0% -T.64%3E D3
al teloé 1.08pE 02 8] 1.B80% -5.943E N3
32 0a15% 1.09DE g Re 1.904 =5.,085% D2
33 elbé 1,098Z N2
34 [ E-T 1.098Z ¢2
35 0.174 l+147E 02
e 0.174 1-147TZ Q2
37 Nal74 l«141E 02
34 ge.184 1+268E (2
1% 7.14d4 le268E G2
40 Delé l«266E 02
41 fel94 1«497E 02
42 0al9% 1.49??. 02
43 0204 1.37BE p2
(1) De2lé 2e9A4E B2
45 Ne22% 5.24%E 02
&k D.234 1-241E 03
4T D244 44287 N3
48 Ne25% ToTE23E 03
09 D.2b% 8,805 03
50 0.274 1.006E D&
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A
X

-1.062

4

T U P W

10

-

De0D&
0.009
D.01%
0.019
D.02%
D.029
0.034%
0,039
De0&4
0,069
Ds024
0.059
Da0%4
D056
D.069
0.D69
B.074%
R.07%
D079
079
0084
b.0B6
0,089
D.089
0,094
D.049
0.104
0.104
Os11l%
Dells
0,124
0.124
D134
Delté
Delds
0,154
Del5%
0164
D.164
0174
0ulT4
0.184%
0.19%
0,208
0,214
D.224
Dalbs
Ge264
0.284
0,304

A
&

2.449E
4.099E
6. 162E
Be515E
leDS0QE
le?aBE
l e §53E
l+580E
1+BHIIE
leB7TE
le T1BE
le THOE
1.81BE
1.31BE
I Y-1.Y-4
1+852E
1.B91E
1,89]1E
1.901E
l1.90]1¢
1.885E
1.B95E
1.885E
1«BB5E&
1.B6&E
1.832E
1.783%E
1.,7B9E
1e686E
1.6856C
1.578E
1«578E
14T3E
14394E
1+394E
1.35]E
1.351E
1.335E
1.335E
}4342E
L+342E
l+38%E
le475E
le540QE
1+903E
24273E
3.267E
3. 757C
Ga402E
5.2B3L

Table 10. Continued
Attached-Flow Mode}

IS
Rsurface = 0-500

01
0l
ol

0l
n2
02
a2

02

¢2
02

g2
¢e
o2
02
02
02
oz
0z
0z
02
oe
pe
nz
4
o2
a2
az2
02
oe
oz
0z
o2
02
02
02
ne
o2
0e
02
02
a2
¢e
o2
¢2
a2
02
oz
oe

176

51
52
53
54
55
56
57
58
59
b0
61
62
53
64
65
66
67
68
69

71
72
73
T4
15
6
77

-2

0374
Oedbd
0364
0.384
0,604
D624
D.déi
04464
D484
0.504
0554
0.5606
D654
0.704
0.754
0.804
D.8054%
0904
0.954
1G04
l.104
la204
1.304%
1404
1.504
1,704
1.904

= 212 m/sec

A
E

54 6T73E

3,984EF

1«353E

22b9¢E

2.145%E
=i,18]1€
=24090E
=1,535€
=].322E
=ls2T4E
=1«2T0E
=1,267E
=1l 265E
»1l.26TE
-1.2T3E
=1.285E
=1.31%E
=le343E
=1 .4037E
=] ,498E
=leBOTE

~2.367E

-3,219E
=44 215%€E
=5 04 3E
=3%622E
=5 4256E

02
02
03
03
Né
n3
03
03
03
03
03
03
03
03
03
03

b3l
03
03
03
23
03
o3
03
03
03



AEDC-TR-79-22

Table 10. Continued

Attached-Flow Modal

—

[ =]
DO PN P W~

A
Rsurface = 0.500 = 212 m/sec
i 8 I i &
0.004 J.5456E 01 51 0.264 4=014E 02
0,009 S+982E 01 52 G284 $+953E 02
0.014 B.B&4BE D] 53 0+304 SebHBRE 02
0.019 lol4gE 92 54 0.324 L+0T1E 03
2.024 le244E Q2 55 D+344 2+511E 03
04024 12445 02 56 D.364 =5,90)E 02
0.02% 1.346E 07 57 D,384% =1.583E 03
0.02% 1+ 346E 02 5B Qe404& -3,T3I3E 02
D.034 la%&TE 02 59 0424 ~T«47T3E 02
0034 1.447E 02 60 D44 =Se435E 02
D.039 la492E 02 61 04464 =52 997E 02
0,044 1.47T7€ 02 -1 0.484 ~3%925€ 02
0,049 1:453€ op? 63 0.504 =54178E 02
0.054 14635 o2 b4 o554 ~T,15%E 02
0.059 1.554E 0P 65 0.604% =84310E D2
0,064 1.801€ 02 66 0654 ~34666E D2
0.069 2+.083E 02 a7 0.704 =1.,127E D3
0,069 2+083C 09 68 0«754 =1.318€ 03
D.074 2.312E o2 ‘ 69 D.80% =1.54%E°03
0.074 2¢312E 02 TG D.B54 =1.810E 03
0.074 2.3128 Q2 Tl D.904 =2.122E 03
G.079 2. 3BBE 02 T2 D954 -2,4T5E .03
0,079 2+38BE 02 73 l1.004 -2.858¢ 03
0,079 2+3B8E 07 (L] 1,104 -3,543E 023
0.084 2.291E 0P 75 1.204 =3.650E 03
N.084 2+291E D2 76 1,304 =2,885E 03
0,089 2«176E 02 77 Led04 ~1.7983E 03
0.094% 2.050E B2 78 1.5D04 -3,212E 02
0.09% 2+050E 92 79 1.704 1.357E 01
0.099 1+952E Q2 BO 1904 3.855E 02
N.099 1.952E n2
[+ 1 2 1«B73E D2
Ds104 1.B73E Q2
0,104 18732 02
0:114 1.736E 02
Da.l1% 1«736E 02
Del24 l1o611E 02
Da134 1.3210Z p2
Delé4 ls431C ¢
DalSs 123908 02
Delbs 1.372¢ o2
Dalbe 1.3725 o2
0a174% 1.378E o2
0.174 1.378E o2
D184 l+817E Q2
0194 1.3C1E 02
Oudli 1«8KDE 02
02224 2« 2B5E 02
Ny244 Je340E @2
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Table 10. Continued

Attached-Flow Model

A A
¥ = 0.438 Rgurface = 0-485 v, = 214 m/sec

1 ¥ g I ¥ .
1 0.006 4.028E 01 sl 0.554 =3.943E 02
é 0.0u% SetY9%E 0] 52 D604 =4+993E 02
3 0,014 T.64TE 0] 53 04654 =5.392E 02
4 0,019 1.,03B6E D2 54 0594 =3,.392E 02
o> 0024 1.218Z Q2 55 0.704 =5.,377E 02
& 0.02% 1.2156E 07 56 0.754 =T.513E (2
7 0.029 l1e012€ 02 57 0.804 =-3,211E 02
& D.02% lealgE 02 SR 0.854 ~l.13JE 43
g 0,034 l1+B4T7E 012 5% 0.904 =~1.40%E 03
10 04034 leb4TE 02 50 0.954 =l JISE 03
11 D. 038 1.852E D2 61 0.954 =]l 794E 03
12 0,046 2.012E Q2 52 1,004 -2,340E 03
13 0.0a9 2+131c 02 63 1.104% -4« 3J%3E 03
T4 Ne0bon €+ 153c 02 6% 1.204 ~3,997E 03
19 0.059 2.0TDE 02 65 1.304 -]l +4STE 0%
16 0059 20T0E 02 56 leb ()t =l.0B2E 0%
17 0.06& J307E 02 6T 14504 =5.215%€ 03
18 0.004% 1.9D07% 02 64 1.T04 =1,6B%E N3
19 0.069 l.802E D2 59 la904& =T1.8T2E 02

20 0.07% l.752E 0¢

1 D.0179 1. T88E 02

22 Deilb& le302E 02

23 [ L) 2.009%c 02

2h 0.094 2:075% 02

Fd) N.099 2+:053E a2

76 D104 1.963E 02

27 Oslle 1.TRIE 0P ‘

28 Dal2% 1.620Z 02

29 N,134 l+4A&E D2

30 Delbd l«380C 02

3l Ve lDk } «333E nNe

3¢ N.174 1+315E @2

33 N.lB4& 1«34BE OF

3% 04194 le#12E 0P

s Ge2U4 le34&E 02

16 N,224 2.0B3E (2

a7 Na2b4 Ee322E 02

Kl Ne2b% 3.4R3Z 62

39 04.2d4 4+31%E 32

40 0304 &.024E Q2

41 0324 l«D9BE 03

&2 De304 Ta4b8E 03

43 0s3ba =]la04%E 03

&4 0.38% -7.179Z Q@

45 0,404 =44 J4BEC Q2

46 Debld =31.,970E 02

T D044 =3490E N2

48 febbs =3.2%0E 02

%9 Nebda -3.258E 02

50 De50% =3.408E D2
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A
X =0.538

L]

LE WPl

-

0.004
0.009
Nydls
VeDL®
Del2a
0,029
Da03%
N.039
PeD3D
Delb4
delaa
0,049
0a.05%
B.03%
0.064
0,069
0.07%
Ny0O79
Nalddé
DeOH&
0.749
0.089
0.074%
0094
G.096
0+10C4
Nell%
Je11%
NDel2a
0,126
N.134
Del3s
Deléd
Dalb4
Oelas
D154
0174
ﬂ.]aq'
Ne19u
Ne20%
De2léd
De226
n,224
De2b4
Da2bé
De2d4
D.304
o324
Dedbs
0,354

AEDC-TR-79-22

Table 10, Continuad

Attached-Flow Model

A
Rsurface = 0.433 Vo = 214 m/sec
A
¢ ! Y g

Be&45E (] 51 04384 =J.8b%E 03
B.742E 0} 52 YA ~3.123E 02
1.090E D2 53 Dad24 =2,773E 02
1.219& 02 54 Oobas -2,]135¢ 02
1.2235 02 55 D464 =1+9739E 02
1.271E 02 56 D484 ~24043E 02
1«390E (2> 57 0.504 =-2.301c 02
L+ST3E 02 58 04554 ~3.155E N2
145732 02 59 Qa.606 m§Z0FE 02
1e826E 02 Y] 04654 =3,523E 0¢p
I;BZ&E Nz 61 00704 -ruaﬁlE ge
2+038L 02 62 0.754 =2,382E 02
2+0%0C 02 63 0,804 =1.298E 03
le36TE 02 64 0,858 =1+834E D2
1.769E 02 65 0.904 =2,8B02E 03
1.714E 0p 66 De954 =34,035E 03
1.767C 0P 67 1.004 =1e517E 0%
1.973Z p2 68 1.104 T.578E 03
2.301% 02 b9 1.204 4.092E D3
2.301lc 02 10 l.30% 3.755€ 03
2edB2E 0P 71 1,404 3«343E 03
c«5628 02 T2 1.504% =Lle154%E 06
2eHO5E 42 73 1.T0% =1.538E 03
2.6635 02 T4 1.904% =T+2TIE 02
2e5323% 2
2.2632 (2
1l.870E 02
1.870Z g2
l.831E 02
1.8631E 02
124952 n2
1e69bE 02
1+437c N2
Le4372 D2
lo4&3E 02
1.520% 02
1«393E o©2
lebBBE 02
1.795E pp?
1.9358 Q2
2a0B0E 02
Pe?RBE D2
2r8BKE D2
245382 o¢
2e327TE D2
243362 p2
2.637E 02
249352 07
3.7128 p2
6e3ZLE 02
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Table 10. Continued

Attached-Flow Model

s A
X = 1.238 Ryrface = 0380 v, = 214 m/sec
A

I ¥ 2 I Y g

1 Ge00w T«3908Z 0] 51 Da504 =1l+15%2E 03
2 0,009 Be500L 01} 57 0.554 ~3:20%E 03
4 n,Nia Y216 0} 53 Dbl 1,78TE 03
& fall3 1002 02 LT De«B94% 3.340E 03
5 e 026 1la1255 02 55 0704 24329C 03
] 029 1.271E 1?2 Sk 0.754 l.981E 03
f TaN34 1.4352 92 57 0.804 l.517E 03
o .039 1e337E N2 SH 0854 Le &35 03
9 Jed44 1.5R1E 37 5% D904 l.3GDE 01

19 OeDai 1:5515 )2 60 0954 l«.191E 03

11 J.049 1.5542 27 &l 1.004 L+1G0E 23

1¢ a9y 13592 ¢2 62 1.104 JenZlE 02

13 Tel54% 1+330F 92 &3 l-204 3.375E ne

1 Na056 123502 ap -1 1.304 T«48]E 02

i> 0,059 1s553¢ 02 a5 l.40% G4473E N2

[R-] [ -1 1e®04s 02 56 l.504 57635 02

i1 f NalhY 15902 @2 6T l.T04% L5405 03

1n N.07% 1=805& 02 LY ] l.904% =3,4548E N2

1% J.079 1,359 0z &9 2.10% =3.890E N2

20 Nedbé Z+093E 02 -

21 T.,049 ZelBAZ 02

e Balv4 22227€ D2

3 fhall99 22194 02

2o Neli4 2.1172 22

e N.114 1+9K7= 02

20 Jelld 1.8332 02

1 Jel3a 17385 07

] Oel4é 1«67 02

R Nal3s 16125 02

7!-.! l}.]h‘. 1.5?9‘. OE

al 0.174 1+543E N2

as Tyldé l-512E 02

33 0,184 1+.512¢t D2

24 Dyl9% l«%R2E 2

3 Na2le Le«&S0E 02

a6 NDadla le%5SQE 02

31 Nedds L+ 3RZE J?

kL] Nad%l lL.?291E 02

e Jefba lel&3Z g2

Wi i y-4-1 3 leD3%E 02

4l 0.304 YJe GBI a1

42 n,374 Te738% 0]

[} Nal44 GeBGEL Q) -

46 Ne3ha SeA0HE 01

&Y NelBg 4305 01

46 004 3.3032 a1l

417 Dat2% bebSlC Q1

&M Y'Y 10962 D2

w9 [Y-1] BeTH3L 02

(4] Dby =1.117C 03
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Table 10. Continued
_ Attached-Flow Model

A A
X =1.438 Reyrface = 0.336 v, = 213 m/sec
.3
1 § e 1 Y &
1 0.004 5.70TE 01 51 D.344 =1.,500E 02
Fad 0.009 T+192E 0} 52 0.604 =]1,A83E 02
i QOall]la 9. 166E 01 53 Dak2é =2,057E 02
& 0.019 1.093E 92 54 Ophid =1+938E 02
5 D024 l«134E 02 55 Debbh =].TA45E 02
b 0.029 1e1861E Q2 56 DosBs =] .653E 02
r D.034 1.18BE QP 87 0504 4 I85E 00
. | 0.039 le221E 02
9 D.06%& le26BE 02
10 Da069 1«336E g2
11 0.05% lLe#1KE 02
12 0.059 1e514E 02
13 0.06% l+535E 0@
14 .09 L+ 721€E 02
15 0.074% le 7645 02
16 0,074 le765E 02
17 0.079 L.752C 02
18 0.079 1,752 02
19 N.0b& 1.709%E 02
20 0.084& 1.70% a2
2l 0.089 1,695 02
ee 0.0E3 leb95E D2
23 0.08% 1.695E 02
24 0e094 1+T12E 02
25 0+ 094 1.T12E 02
26 0,099 1+ 75BE D02
27 N.l04% 1.835E Bp2
28 Della 1«987E Q¢
29 0.124 2«107E 02
31 0.138 2e183E D2
31 0.k48 Z.12BE 02
a2 0el5% 1.993E 02
33 Oe164% 1+B4T7E D2
3% DelTa 1+696£ D2
a5 0.184%4 1.550E 02
k1. 0.19% l1e411E 02
ar 0.20% 1.26BE 02
3y Je20% 14268E 02
v g.21% 1.129€ 02
40 0e22% P.784E 0]
'S} f.22% 9.5684E 0]
4P e22% 9,384E 01
%3 Go2bd T«4l0E 01
44 De2bd T+%10E 01
45 0e26% 4,919 01
46 te2B4% 2+ 3652 01
47 0.30% =3.94G6E 00
49 U304 =5+857E 01
50 0.3064 =1+070E 02
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¥ = 1.638

—

LENTU P LN~

D.004
0,009
0.014
0,019
D.02%
0.029
0036
0.039
Nal4%%
D049
0.054
0,059
0e064
0.069
D074
D079
0.0B4
Da.0B%
Na.089
Ds094
D074
D.094
D.099
D.09%
Dalite
Del04
Da114
0114
N.12%
0.134
Dalds
0,154
G164
0al74%
DylB%
Nel9%
Na2Ds
0.224
De2%%
(1] 1
0.284
D304
D+324
De3séd
Ne354
“.35‘
Ne4Ga
(Y4 ]
Debtesy
Gadbd

Attached-Flow Model

A
E

1a1B4E
9.941E
1.020E
1.177E€
1429TE
1.371E
l.422E
1:458E
l.5301E
1:553E
l1e815E
l.662E
1e685E
1713
1. T26E
1e7TH2E
1l 767
1. 7956E
1.795E
l.832%
1.832E
1.632E
leA6aE
_1!3655
l1.300Z
le300C
1.978E
l« 378E
2+ 056E
2ellni
2+137E
2¢103E
Z+052E
1.991E
1+924E
1o 354
Le 7752
laBl)Z
lad42C
le2T4e
ls105%
P,3N9Z
Te®39E
Sa526%
Tau32E5
l1.292E
-~3.BTDE
~3,383E
=5.B0OBE
-T-BEsE

Table 10. Continued

A
Rsurface

= [.289

182

-

d.48%
0.504%
0.554
0,604
0.654
D.T04
D.754
0«B04&
0.854
02904
0.954
1.004
1.104
le2Q4
1.304
la%06
1.504%
1.704
1904
20104

= 213 mfsec
A
E

-3.9L2E 91
=3,581E ©1
=5+600E 01

=4 f30E L

~2.697E 01
=3,304E 40
F.T7T2E 0D
2«864E 0]
4.193E 01
7:522€ 0l
5.553E 01}
T«]182E &1
5.5T73E 01
1.8]13E 01
=3+905E o1
=3.040E &2
=34 438E 02
~5+5Z1E 02
=3 T9AE 02
=1.275E 02
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Table 10. Continued

Attached-Fiow Madel

A A
X =1.688 Reurface = 0-276 v = 209 m/sec
A
I ¢ S I ¥ &
i UeOU% Te3l2c Q1 51 N+55% lett4E Q2
2 0009 A.B14E 0} 52 0604 =4« 170E ©t2
3 D.01l4 1.065E Do
4 na019 1.2306 0P
5 N.02% 1.291E 02
] Na029 t+324C 02
7 0.03% 1¢358C D2
| n,N39 1.382% 32
9 Nalb% 1.6335 02?
10 0.049 1,690E D2
11 N.05% 1.531E 02
12 D059 [+545E D2
) D.06a 1e533E D2
_1l4 00069 le526E Q2
15 D074 L+534g 02
l6 0.079 1.573C D2
17 0.084 1+5638€ 92
18 N.049 1+6952 02
19 0.094 L« TSSE D¢
24 0.094 1« TS3E 02
21 0,099 I« TASE D2
22 0,059 1.TB9E 02 »
23 Dl l.8048E Gp
2% Dol 1+ BO8E 02
25 0.114 1«95LE h2
2t D.12% L«995E D2
27 0el3% 1+928E N2
z8 Dal%4 1.940E 02
29 Dael5é 1.719L o2
v Delbd 1+88%c Q¢
il Gallé 148522 02
3z G.184% I.9)2E 02
33 Dal¥4 lLaT70E D7
3% D.204 L«T2LE D2
a5 Q.22% 1+517E 02
6 Delhé L«500C 02
a7 De2u4b 1.500E 02
k1. Jecbé 14371 g2
39 0es284 le233E (2
40 0,304 1.080E 02
41 Ded0D% l«DBOE 02
82 Das32¢ FO70E O]
43 Ny deh T«197E 01
44 0e3b4 S«103E 1)
45 D384 2+T33E 0]
45 0,404 1985E Q0
41 Deb24 «2+500E 01
4H Dabbg 5,182z 01
49 Dakbd =TalTHE 41
50 Y. 13 =To40BZ 0]
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A
X =1.738

—

P pd jed i et et et et
SNTF N E WG LE NP B F W

18

-

NaD0%
Na009
0.01%
0.01%
Ne02%
0.029
0.034
0.039
Del%e
D.0%9
0.054
0,059
Na064%
0,059
D074
D079
D084
N.0B9
N.0%&
0.099
7104
Gallé
Na.l24
Dal3%
Celbs
DeiS4
Delbd
0,174
D184
0,194
N.204%
Na224
D.264
De284
Ne304
De324
743544
04366
N.3084
DetNG
Dsalsh
Nadgd
0, 4bd
Defbé
Dab84
0504
04334
0,804
DeB04

Table 10, Continued
Attached-Flow Model
A
Rsurface = 0.262 v, = 209 m/sec

A
E

-

A
£ 1

2+852E 01
6.149E 01
l.?22C 02
le77T3Z D2
l4T77E 02
1.382E o2
1.415E 02
14337E 02
1«695E 0p
l.7715 ¢p
1.733%E 02
L.531E 02
led956E N2
l«%33E p2
l.415E Q2
l+438E 02
l.481E Q2
1.51%E 02
156445 D2
1.572C 02
l-h06E 02
lL«704E @2
l.925% pe
13432 g2
2.032C 02
2.043%Z Q2
2«083E 02
2.031E 02
2+011E n2
1+.987C 02
1e98KE p2
l.B881E 0?2
l«791E p2
l«BBIE D2
l«367E 02
let]l%E oz
le223Z 02
la}0&E D2
T«380E 01
4.117€ 01
4218TE DO b
4el4TE 00
=3.7TI0E D1
=7.925c @1
=-l.1G9E 02
=]le157E 02
=6a9%1Z 01
2«32 02
1.593¢ 03
1.593Z 03
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Table 10. Continued
Attached-Flow Model

F.
X =1.788 Reurface = 0-261 ' v, = 209 m/sec
A
] ' 8 1 1 e
1 0. 0UG 642832 0] 51 0.204 1,980E 02
F 0.009 T.TRRZ ) 52 04206 1.980E 02
3 Dellé 1.0225 @2 53 De226 1.985E D2
s 0.01% 1288 D2 54 Deéé 1.932E 02
5 De0E% la3fat D2 59 D284 1.8BB1E 02
6 D029 le#23E 52 56 0.204 L. 784E D2
7 L.03s 1a&74C D2 ST 0.304% 1.634&4E 02
H f.039 1.331% 02 S 041326 1.464E 02
9 [(PREY Y 15032 02 59 De344 1.257E 02
¢ Do it 1.502Z 02 50 De364 1.003E 02
11 Do el 1.593E D2 61 04384 5«899E 01
12 009 1.693% 02 62 0406 3.2B83F 0]
13 N.054% 1.760Z 02 63 Dadé =3.,824E 00
1% 0.054 1.760% 02 64 Bttt  =3¢553€ 01
15 n,059 1. 7992 02 65 Su464  =1,005E 02
16 0.059 le?93E 02 86 0.484 =1,312E 02
17 D064 1oB10Z n2 67 0.504 =1.062E 02
18 0,069 l«811c 02 68 0.554% 2.843E 02
19 D.074% l«HD8z n2 69 0a6D& 2.53]E 01
20 0,079 1.805E 02
2l Nedbae 1.303E 02
2e D046 1:B05E 02
23 e 0u 18032 D2
24 DaQu9 1.,R03Z 02
o nN,054 1.803Z 02
rb 0,094 1.803E 02
21 n.094 1,803 02
zb 0a.189 1.812¢ 22
1] NaD¥9 1eR12E 02
3c Delis 1.8931E 02
3l N.106 1.A3]Z 02
17 5,104 140315 0?2
33 N,1i4 1.A31E 02
34 N.10% 14A31Z 02
In Dellé 1.8732 p2 N
an .14 1.8795 n2
37 Nellé 148735 D2 )
d N.114 19735 02
Y 0.126 1.932% 02
40 Oa12% 1.93PZ N2
4] Nal3a 1978Z Q2
4 0e) 34 129782 @2
43 fa.ied 2007 02
W4 Neldd 2+007Z 02
45 Nal>4 2«0053% 02
Gh Ngal66 1997 n2
47 Nal74% 1+391l% D2
4R Qalba 1287 02
49 N.174 1.5R3% 02
5y Ne2i4 1.980Z n2
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X = 1.838

—

LRI -

0.004
0,009
n,014
1,019
0,019
0.019
D019
0,019
0.019
0,019
0.019
0.01%9
0.02%
0,029
0,03%
0.039
e 0id
0049
0,054
0,959
De0BY
0.069
N.074
0,079
0.084
2.089
De 094
0,099
0104
D.114
0.124
0,134
Nalés
0al5e
0154
Del7s
Dalb4%
D192
D.204
0204
0.214%
N.22%
0.224
0.234%
04264
i L 12
0.264%
0.324
LT
0.3b%

Attached-Flow Model

A
Rsurface * 0-276

&
E

l«BOSE
laTa&lE
l.810¢
1+ 86%C
l1-B64E
le8R4GE
1+88%E
1« AK4E
1o+ 864E
1+8B4E
1l+9564E
1+ 864E
1.207E
1.928¢E
la944E
l.9T71C
2e0l3E
2.052E
2.07T0E
24086%E
2.026E
l.981lE
1.337E
1.899€
1.8B8E
148835
1e926E
1.973E
2e03GE
2.173E
2+295E
2+37BE
2.400E
22341E
2+266Z
2+18]E
2:097TE
21014E
1.927E
1.,927E
1.B4]1E
1+ TSOE
le TH9E
L«b6TSE
L+600OE
Le 60QE
le#5%E
1.D21E
B, TBGE
T«383E

Table 10. Continued

186

51
52
53
54
55
56
St
58
59
60
4]
62
53
54
55
13
67
68
69
70
Tl
(44
73
T4
75

-

De3A6
Deh0e
Dek24
Dahiyy
YL 1-1)
Ded84
0.504
0.554
0.604%
0.654
0.704
0754
G804
0.854
0.904
04954
1.004
14104
1204
1.304%
1.404
1504
1.704
1+904
2104

v, 211 m/sec

A
E

5.037E
§.8T7T2E
3,.3723E
3,564
3. 8644E
b 3D3E
5«.112E
3,7T1E
i+lT2E
JaBORE
1+BT&E
2+300E
2.T85E
3.35D€
Go013E

§792E .

55 T43E
S,2B85€
1.211E
1754E
2241 7E

2+ TBOE .

1.897E
l.013€
Se%03IE



AEDC-TR-79-22

Table 10. Continued
Attached-Flow Model

A A
X =1.938 Reurface = 0-302 v, = 214 m/sec
M
I ¥ 4 I Y 2
1 0.004 1.094E 02 51 0464 ¥.693E 01
2 N.009 l.4%01E 02 5 0eé84 1.958E 02
3 0.D1% 1.775E D2 53 D.S504 3.55]E 02
[ Ne.D1Y 2s:109E DP S 0554 1. 960E 02
5 D.D24 2+237E 02 55 0.604 3.367E 0]
-] 0.029 £e29QE Q¢
¥ 0.034 2.297TE Q°?
# 0.029 2.27TTE Q2
9 0.0a4 2.255E 02
10 0y 047 g29233E D2
11 D.054 2«216E 02
12 0.059 24200 02
13 N,064 2¢184E 02
14 0060 PelB4E 0P
15 0,089 2+175E 02
16 .00 24175 02
17 0.074 2.182E p?
18 D074 2.182E 02
19 0.079 2e2]19E 02
20 0.079 2.219E 02
21 nh,DB4 2=2BTE 02
22 D.0B4& 2:2B7TE 02
23 0.089 2+363E 02
24 Ne 034 2ekadC 02
25 LI L)) 2+5)19E p2
Fé D049 2+519E 02
27 DalO& 2«575E D02
24 DalD4 2+573E 02
29 Dalls 2«6BOE N2
0 Dal24 PaTOOE 02
3! Del3& 2«A04E 02
32 Dalbd 2.803E% D2
33 Nal54 2.T51E 02
34 Dalbé 2.682E D2
a5 Dal74% Z.500C 02
b Dolde 2+5102 02
ar DelP% 2ed1TE 02
a8 D204 2+312E 0¢
kL) D.22% 2.095E 0p
40 Oe2té 1.,B71E 02
4l n.ch4 14653E Q2
42 D284 1.4843E 02
43 Dad04h 1+23%C 02
44 YL le027c 02
49 Oadisg Bs3&4T7E 01
46 Gad54 GeS72E 01
47 Badbé 5¢041% 01
4H Q604 §.017E 01
49 Qb2 3.5825E 0]
50 0 ebbd 5.256E 01
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Table 10. Continued
Attached-Flow Model

.
X = 2.038 Rsurface = 0-316 v, = 211 m/sec
A
1 ¥ ¢ I ¥ 3
1 Do D& 3.643E D1 51 0.404 1.2153€ nl
2 0.0064 3.6635 01 52 Qo2 ~2,133E 0]
3 0,006 J.RE3E 0} 513 Y TY =5, 4R3E N1
& 0.00‘ 3.553E 01 5“ OQQSﬁ 'I.IB?E UE
3 0,006 JahBIE O 55 0«4B4 =l.TL3E 02
& D.004 J«563E 01 56 0-504 -lo787E (2
T DaDO9 9.702% Q1 ST 0+554% =l .GB4E D2
a DaD}% l.927E 02 S8 D604 ~1.3T5E h2
9 0.019 2«774E 02 59 0.654 ~l.b&PE D2
~ 14 0.02% ZeT42E 02 -11] De704 =1.68TE 02
‘.1 0-029 2.6?#E 02 ﬁl 0075‘ -E-OSTE 0?
12 H.034 2+5BBE 102 62 DeB04 =245343E D2
13 0.039 2+497E 02 63 0.H454 =3,17T0E 02
14 J.064 2e408E 02 b4 0.904 =3,920E 0@
15 0,049 Fe324EL 02 BS 0,954 -4, T9QE N2
16 0.05% 2e287C 2 &h 1.004 =34773E 02
1/ 0.059 2=309E 02 57 l1+104 =3,133E ng
1b D,0h% PesNOE 92 &8 1.204 =-l.108¢ 03
1y 0,089 ZeboTHZ 02 &9 1.304 wlon82E D3
20 G0 T4 2+323E D2 70 let04 =]1,29B7E D3
el 0.079 2e524E 02 T1 1.504 =2, 758E N3
22 0.084 2«484%E D02 re 1.T04 =1.070E 0%
23 N.089 Peb4TE (2 73 12904 leP4sE N3
24 0e094 296132 02 T4 Z2elhh =3.,832E 02
25 D. D99 2.393E 02
26 Neliés 22 J86E 02
27 fallé 2+384E D2
et D.124 2.4083E g2
29 0,134 Za832Z 02
30 Delbd 2etalE 02
31 NelSé 2«.%158 a2
kT 0,164 2e37TE Q2
33 L.l76& 2«328E 0>
34 D.1384 2:270E D2
a5 0a194 2207E 02
k[ 0,204 2+133E 02
ar 0.204 Fe1335 02
13 Da204 2»1335 np
a9 Ne2léh 2.038E 07
40 D224 1«9T%C 02
81 0.224% 197652 02
i N, 246 1.8B0lE @2
43 Ne2%% 1.301E ng
46 Da264 1+625€ 02
45 Da.284 1+448% n2
46 G304 le2bbE Q2
47 0.324% l«D6GBE 02
&5 [T 8.651E 01
49 D364 6859 01
RO 04384 3,383 ]1
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Table 10. Continued
Attached-Flow Model

A
§ & 1 Y e
N.004 4.N53E 01 51 0.T06 lel4lE 03
n,009 5.551t 01 52 04754 2+452E N3
N.01% S+652E 01 53 0.804 =1.,505€ 03
0,219 1.6%4E 02 54 C.854 =24322E 02
Dal2% 2«07T9E 02 55 0.904 T:231€E NO
Ne0esy 2+350E 02 56 TGu954 F.715€ nl
0.03% 2+511E 02 57 1004 1363 02
0,039 2.524E 02 58 1.104 1.548E 02
Ny06Gd 2.4TOE 02 59 1.204 1.3585€ @02
0e0%4 2«4T0E 02 50 14304 F.2%7E 0]
N D%Y 24437 02 61 LedOd 2,597E 01
0,054 2+417E 02 62 1504 =3,145E 01
04 NbB P«390E 02 53 1704 =-34HQ2E 02
0.006% 2+324E 0° b4 1.904 3.,695€ 07
0,089 2:214E 02 65 2.104 3.603E 02
N D74 2+.092E D2
1,079 1.987c n2 A
0.03% 1.954E 02
N.089 1.96TE 02
0094 2.012E 02
0.099 2«055E 02
0a104% 2a0BDE 02
N.114 2«10TE n2
Gel24 2+103E 02
N.13% 240745 02
Dalkd 2.015E 02
Nalb4 1«939Z Q2
Dalbé l«B81E D2
Ga174 1« 77BE 02
2,184 1.693E (2
Be]9a le6l1E a2
(e 204 l.521E 02
h,224 1«337C n2
Dedbé 1.133E o2
Ne2bé B.973E )
0.284% 6377TE 01
Da30% 3.3372 01
Nalddé =4,524% 00
Ny3né =5.2684E 01
D364 ~1:213C 02
0.384 =-2+3R1C D2
DetO& =4.,6T71E 02
Des2a =1+2R3E 03
Detid SebH4BE 03
Ne§b4& 1.194E 03
0484 B.039€ 02
De304 T+391E ng
04554 T.598E 02
0504 B.030FE D2
0,554 Ba966E B2

A
Rsurface = 0-342
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A
X = 2.938

L~ U F Wy

-t
N}

—
9

pl —
T UE

—
LT« g

-t

De.0D%
Ne0DI
N.0l%
D019
N.024
D,029
Nal3s
0.039
NgNit
De049
Nelbs
0.054
N.053
7.059
N.05%
JeEI
N6
d.%79
D.084&
JelHI
Nal%4
0.09%
2.093
Qulin
Nella
Deli4
Naldé
[P B-11
Delbd
Delld
J.184%
Tal19%
Ny fus
Bedch
Nedbd
De2bd
nIga“
G.304
Ty 324
L L )
O. 304
1,364
Na gy
Nakld
Deséa
[V S-T)
Nabba
0e50n
N.nl4
N,704

m

Ge3ABE
F.B637%
ledBR)E
1.9332
2:028%
2uMRHE
2¢178E
2e341E
2aST4E
2aT13%
PebTDE
245702
Y T
I Y Y3
2.1P12
1.3356E
1«H57E
1«334E
2s19RZ
rELY-1-H4
2.TA2E
2o 7322
2e7h9C
Peb4b4E
245202
2elazl
2. 0655
20302
1. 99HE
la¥372
l+306E
1e243C
Le?¥9z
l.51%E
la%llt
1.175%
Y.702E
ha313%
2eBEAL
~]gl99E
~Hhe 224K
-l.b?nE
=2e531%
=-heIT2L
=lelt3Z
-7-Tlli
Ae44]z
2w 35hCL
Je T34
le?242

Table 10. Continued
Attached-Flow Model

A
Rsurface = 0-341

01
01
02
02
02
02
n2
92
02
02
1l
02
n2
72
n?
02
02
02
02
03
02
o2
n2
02
02
52
na
92
0?
y32
n2

na2
0e
n2
a2
o1
nl
nl

nl
na
0?
02
a3
u3l
03
n3
01
s

190

<>

0,804
0+904
1,004
1.104
1.204
1,304
le404
1.5%04
1.604%
l.704
l1.804
c«+00&

= 210 mfsec

A
€

=59 5A2E
=3,672L
=1.873C
=]1.663E
-1-5915
=1 4BBJE
~2.301E
=34165E
=3.952E

24953E

2.71TE

Je 6555

n3
n3
a3
03
a3
03
03
03

04
03
a1l
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Table 10. Continued
Attached-Flow Model

A A
X = 3.938 Ryurface = 0-342 v, = 212 m/sec
- A
1 ¥ 2 1 Y £
| 0,006 2.754E O 51 04254 T.D023E 01
2 0.006 2.754E 01 52 0e264 5349 8853E 01
3 nN.00% 2. 754E 01 53 0.27% $:5675E 01
4 0.004 2.754E 01} 54 04284 Je428€ 01
5 N.004 2.754E 0} 55 04294 1.991E 01
6 0.D04 2.754E 0} 5& 0.304 8. 295€ 0O
7 0,009 444555 Q] 57 0324 =3,201FE 01
a 0.01% 7.552E 01 58 Nedd44 =T7,897E 01
9 0,019 1:195€ 02 59 0+364 =1.463F D2
10 0.02% 1:393E 02 60 02384  =2.475E 02
11 D.029 1.557E 02 51 0e404 =44243E 02
12 0,029 1.557E b2 52 0.426 =8,28]E 02
13 . 029 1.55TE D2 % ] Delitid =-2+2T2E 03
14 HET 1.T17E 02 &4 0ek68 1.392E 04
15 0,034 1-T17E 02 65 0,486 2.744E 03
16 0,039 1.847E 02 66 N.50% 2+347E 03
17 0.039 l.841E 02 &7 0,554 2.571E 03
18 D064 1.968E 02 68 Deb0% 2.B55E 03
19 Da0&s 1. 38BE 02 69 D.556 3,224%€ 03
20 0,049 2.237E 02 10 0.704 3,704E 03
2l 04056 2+588E 02 71 D.756 %+ 340E 03
22 D059 3,108E 02 12 .D.8D04 _ 5420]E 03
23 Debb& 3.B57E p2 13 0.854 54 3%5€ 03
24 B. 069 4e227E D2 T4 0.904& 9.0590€ 03
25 0,074 G 0&%1E 02 15 0954 1.0535F 04
26 0,074 GeD41E- 02 T 1.004 Je#15E 04
27 D.074 eb4lE 02 77 1.104 2.B25E 04
24 0,079 3,356E &2 78 . 1204  _ 3,535E 0&
29 0.079 3.356E Q2 19 1.304 2.455E 04
30 0.079 3.3586E P2 80 1.4084 1.370E 04
al 0,086 2+756E 02 81 1.50% 8,214€ 03
3é D.089 2+464%E 02 a2 1:60% 54450E. 03
33 0.094 2+337E 02 83 1e704 3.919€ 03
k1 0.09% 2+355E 02 B4 1.80¢ _ 2.990E 03
as 0.104 2.4562E 02 BS 1.904 2.381F 03
36 Dellé 2.645E 02 B& 2,004 1.958E8 03
37 n.124 2+735E Q2 B7 2.104 1.843E 03
38 D.134 2«7T10E 02
39 D134 2.710E 02
40 Deléé 2455565 02
41 D.154 2.300E 02
42 0slba 2+058E p2
63 0.174 1.RI1E 02
Py 0.184 1.629E (2
45 0.194 1.487E 02
46 0,204 12296€ 02
47 N.214 1.154E 02
48 0.224 1,031 02
&9 0.23% 9.138€ 01
50 04244 8e050E 01
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Table 1. Eddy Viscosity Tabulation, Separated-Flow Madel

Separated-Flow Model '

A A
X = -4,062 Rsurface = 0.500 Vo = 211 wsec
A

I § & 1 Yy . 2

1 D004 9.234E-01 51 0. T75% 1.933€E 03
' 0,009 1,751€ 01 5e 0.80% 2a091E 03
3 D.,014% 4.284E 01 53 0.854 2«2T3E 03
& 0.019 T+892E 01 54 Ds904 24835 032
5 0.024 8.541E 01 55 0.954 2« T33€ 03
(] N.G29 9. TEBE 01 56 1+00% 3.043E 03
7 0.034 le176E 02 57 1.104 3.950E 03
8 0.039 1«350E p2 1] 1,204 59653E 03
9 0044 1«432E 02 59 1.304 1.017E 0%
10 0.049 lo644E Q2 50 1le404 22 TG4E 04
11 0.054% 1.400E 02 61 1.504 =1.517E 04
12 D.059 l«32%E 02 62 1.60% =54657E_03
13 n.064 1+253%E 0?2 53 1.70¢ -ho2B8E 03
14 Na.069 l-211E 02 64 1l.804 =3,165E 03
15 D074 l1«168E 02 65 1.904 =2.545E 03
16 0.07% 1«106E Q2

17 N, 08% 1+025E 02

14 0.08% 9,357 01

19 0.094% B.303E 01
20 0.09% 7« 335E 0]
7l D.104 6a443E 01
22 D.114 4e662E 01
23 N.124 3.038E 01
24 Dell% 1.578E 01
25 N, lés T+3345=01
26 0.1%% =1.537E 01
27 Dalb& =3, A65E 0]
28 0.17% =5.T34c 01
29 n,l84 =8, 7T7E 01
a0 DelTa =1.2768E 02
3l 0.20% =1.889E 02
32 U.EE# "#l*aﬁE (‘2
_'!3 0-24“ '1-2726 03
34 De284 =1.77TTE 03
as D.284 =2s&l1lE 03
EL] Oe304 =3.370F 03

k¥4 0324 =1:236E D%

kL] N.3ad 1.065C 06

39 Talba 3.B76E 03

40 De3B4 2ed4atE 03

4l Ne&da 1.573€ 03

4¢ DakZd l1.2R0£ 03

%4 Nebrd 12421E 03

G De%hs 1.345E 03
4% Y1 13235 03
46 .50 1l«347C 03
&7 0,354 T14445E D2

(1] [ -1 1«2352E 03

44 UeB54% 1.565E 03
&0 D.F0% 1.792€ 01
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Table 11. Continued

Separated-Flow Model

¥ =-1.062  Rypface = 0.500 v, = 213 m/sec

I ¢ 2 1 ¥ 8

1 0.004 4+613E 01 51 1104 =2+218E 03
2 0.009 5.148E 01 82 1.206 =2.49%£ 03
3 0.014% 5+ 389E 01 53 1.304 =2,351E 03
4 0.01%9 B+TOBE 01 54 1.404 =1.931E 03
5 0. 024 1+196E 02 85 1504 =1l.48%E 03
6 0.D29 15495 @2 56 l.604 =-1.11%€ 03
T 0,034 1«B11E @2 57 1704 =9,43TE 02
L] 0.039 1.731E 02 1] 1.804 =5e3BSE 02
9 - CaDb4 l+4BBE 02 59 1.904 =64y B25E 02

10 0.049 1.351E 02

11 0.054 1.320€ 02

12 0.059 }e3T2E 02

13 D.064 1+56BE D2

14 §a0b9 l+B1%E 02

15 G074 1+&67BE pe

16 G.079 l.685E g2

17 D.08% l1+5&4BE Q2

18 0,089 le+511E 02

19 0.094% 1.563E pg

20 G.099 le504E 07

2l Del0% led434E 02

ze Dallé 1+283L 02

23 Del2é 1.13&C B2

24 0a.l34 1«002E 02

?5 Dulbé BaTETE O1

70 Dal54 T«BLSE 0O}

27 DalBé 6«981E 01

2y OelT4 64157E 0}

Py D«184% S«&}BE D}

an 04194 44B2BE 01

al 0.204 4.423E D}

32 0.214% 4.391E 0l

a3 0.224 4.339E D1

34 Ne234 Be&)6E DI
k1) Ne266 8.TO&E 01
16 D.254 1,087 D2
a7 De2b4 JeP47E D2
38 De2Th 1«46BE 02
ag D284 1,721t D? .
&0 Ne294 2:045C N2
41 D204 2666 0OF
42 Naddh B.277C 02
43 0.4%04 =1+796E 03
4% Ded5& =ha.P40E N2
45 Da304 =5.373c H?
4b De50% L. 187 b2
4l D704 =T+504E 02
4H 0.904__  =3,593c 02
49 D.30%& -~].280C D3
a1 1,004 =)l 7T27E 03
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>

-0.562

—

WD o~ O o e

ﬁsur'fat:na = 0.500

A

Y

0,004
0.009
D.014
D024
0.028
N.03%
0.039
D064
0,054
D.064%
D.073
D.0H3
H.093
0,103
0.113
3.123
0,133
D143
DulB2
f.162
0.172
0.]182
Qel92
l.202
0,222
0.242
0.262
0.282
t.302
0.322
0e34])
0.362
0. 380
0.400
0.500
0,600
0,701
N.801
0.301
1.00]
1.701
1.401
1.501
1l.801
D50k
N.606
D.70%
D.BO&
0.30%
1.00%

Table 11. Continued

Separated-Flow Model

A
E

4,951E
Ge.168E
T«393E%
l1.0608
1.235E
1.551%
1.650E
1.5R88%
1+513E%
| Y:3:1-13
2+0D5E
2+1B7E
2.043E
le756C
1.500E
le317¢
1«187E
1«102E
1«074E
1l«075E
1«D95E
le141E
l.227E
1« 3T&E
1.954E
2+ 969E
Ji42BE
3.881lE
he BOJE
548398E
BeST2E
14685E€
1a343E
=2.087E
=-Se«)16E
~5+45]1E
~6s1B7E
=T7+375E
-9, 10KE
=1¢153E
=]1.952E
=3, 7BOE
=1.877¢
2«937E
=5,373E
=5,]187E
=Ta304E
~-9.593E
-L.280E
=lsT2TE

v = 213 m/sec
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wad
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F o

e Lo
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[3!]
al
a2
43
alb
[ R ]
ah
&
G
"
540

A
Rsyrface = 0.500

h

Y

0,006
n.,009
n,Jle
7.019
Naue3
2.029
0,036
T.049
D034
DelB4
feNI76
T.083
1,033
d.103
Nell3
ne,l23
d.133
Dal23
0,132
Delbe
telT2
ha 182
del92
te202
Je222
JeB42
0e262
-1
a.302
Js.322
\1'14‘2
Ne 3627
J.35¢
Nelle
Ne522
f.602
Ne 101
D371
De401
1.001
L.271
lewil
l.501
led21
0.50%
NaeSd4
NaTis
0e806
u. gu;
l.004

Table 11.

Continued

Separated-Flow Model

A
E

3.5808
5,0P75%
7T.3A28
1.185Z
1.3342
lad]8E
14648L
1+43H
1.5112
1.781%
20312
Z2e2THZ
2ailhhz
}.953585
lepoi
leBBwE
le943E
let 052
1«310E
1+23R2
lel78E
lelasE
101532
la243%
2+850Z
-leR1l22
'3.57“5
=2+ 340
=1.585E
=]1e255Z
=Te323%
~5.H33E
=4e5]2E
=3.23%E
2+025%
e 420L
-5-40gE
-G, TTHE
-3.1HH3
~2s158%
=A. TRIE
=1.3903=Z
=1.050E
=5, 3732
=5.197%
=Ta3064E
=9.593E
-I-ERDE
'1-?2’5

o1
01
0l
0
n2
LhEd
n2
na
n2
u2
p2
na
n2
na
bz
02
aF
H g
2
32
n2
D2
nz
Q4
42
n3
g2
n2
Q2
g2
n]
0l
0]
a]
a0
n]
g1
a0
01
02
03
03
n3
02
02
0=
02
92
23
03

v, = 213 m/sec
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X =0.138

—

X~ Wiy

A
Rsurface = 0.492

A

Y

DeDO4
0,009
0.01%
N.013
0.024
D029
Ned3d
0.039
DNaléd
Q.049
14054
0.039
N,06%
0.079
0,058
N.0%B
Ng1048
0a11R
N.jz8
Nel38
De148
0.158
Nul&7?7
Del7T
n.l47
Del%7
D217
N.237
0257
D277
D297
0.317
0,337
0a357
0.377
0. 337
Do t9?
04637
0.5%7
0,597
04797
DIng
N.997
1.G%6
1.196
1.3%6
1.39%6
1.73%6
1,346
1.004

Table 11. Continued

Separated-Flow Model

A
€

3.452€
4a430E
GudbBE
1.130E
1.,399E
1+630Z
1e814E
l-870%
184562
1l«850E
l«A871C
1.892E
1a90%E
la27oE
2alhlE
22213E
e20B0F
le9a]Z
1.8p9
1.7086E
1.653E
15775
1o 7402
1.961E
2:095¢
2e507E
54325E
-5,113E
=-5,92BEL
=5.572E
=3.B05E
=2.773E
=2.111E
-le563Z
=1.36%E
=1.157¢
-B-SRIE
=8.R81c
-]-096E
=]+5592
=2sb4HE
4o 0T4C
-T«200C
=}.32%E
-2-665E
=1.2T2E
=8,753k
=2.699C
=1.097E
=]1.727TE

v, = 214 m/sec
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A
X = 0.338

R s R AU T

Table 11. Continued

Separated-Flow Model

ﬁsurface = 0.463

¢

0-00“
0,009
0.01%
0.019
O.D26
D029
0,034
0,039
Nelat
U049
D054
0,059
D+004%
p.074
0.083
0,094
0.103
0.113
n,123
0.133
Delé3
Del>3
0.163
De172
Nelg?2
0,1%2
n.202
Q.22
De24e
Ne262
De2H2
0.302
n.322
g 302
0,362
0,342
Ds4%02
0.502
0.502
0.702
0.802
0.301
1.001
1.101
1.201
1.301
L3501
l1.701
1.901
1.00%

A
E

heb50
4ah37cC
540435
T«500E
Fa098E
l+05]E
l.223C
1 e342E
1.392E
laddlE
le482E
1.556E
l«661E
2+D16E
2.683E
3.034E
2+4534E
2+075E
1. 750E
L+325€
1«379E
1.315E
1.295E
1]14295%
1e¢328E
letU2:
1.538%
2»125%
3.170%
3.881C
G.816%
540 T4E
1.029%
28532
=3,373%
=1.020E
=5.900%
=Z2.028E
=1.1B0Z
=5,7S]E
=J.637L
=R,005%
‘2-3&55
«5,3]3E
'112355
=2 4BBE
-4, 797E
=3.0PBE
=1.09BE
=]1.127E

01
01
a1
91
01
02
neg
02
02
02
ng
o2
oz
02
0z
02
n2
02
b2
02
ne
e
02
02
02
02
02
02
02
02
02
02
03
03
03
53
02
"2
02
01

v_ = 214 mfsec
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AEDC-TR-79-22

Table 11. Continued

Separated-Flow Model

X= 0538  Brface = 0-394 v, * 214 m/sec
A

I ¥ g I ¥ g
1 N.004 1.164E 12 51 l.b1ll leid3E 06
2 N.009 9,h48% a] 52 1,811 1.270E &3
3 DaDl% 8,580E 91 53 2011 1.535%E o2
@ n,019 A,068c 01

5 N.02% 8.094E 01

] 0,029 HeM13E 01
! he 034 T«306E Q1

& 0.03% B.OS7E 0]

q N,064 Be«834E 0]

1¢ QuQhs L+046E 02

11 0.05% l.238E D2

12 0.059 L«373€ pe?

13 D.064% lLe%02E 02

14 .069 le423E Q2

15 0.074 le46lE 02

16 Da84 la5856E 2

17 Ne09% le967E 02

14 Da.D9% 1.867 02

19 0.103 1.783E Q2

20 J.113 le+650c 02

el 1,123 1.554E 92

22 N.133 1.4R8Z 02

¥ Nelé3 le4B1E 02

o 0.153 la451Z 92

2% 0.163 T«459E 02

eb 0.173 106535 2

27 n.182 Le467Z 02

ey 0.192 le4&3E 02

79 0.202 led52E 02

30 N.212 la832E 02

31 N.2832 1«351E 02

32 Nl 252 le1965 g2

a3 D.272 F42602 01

A% Je292 T«B06E J1

as 0.312 S«363E 01

34k 0.332 2«5STHE 01

ar ne3%2 =B, 150 00

34 n,372 =5.336C D1

KL n, 392 =1.1RBE p2

40 O.412 =~Za.335E 2

4] J.512 T«309C D2

a Ne312 To309E 02

43 Hebl2 f.690E D2

64 Ne7l2 1+745E 03

49 N.812 =2.920E Q02

46 0,211 =3.143€ 02

47 1'011 -5|059£ 02

Y. 1.111 =T«793E 02

49 la211 =1,161c 01

5U 1e%11 =2+P44E 03

198
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Table 11. Continusd

Separated-Flow Model

A
Rsurface = 0.348

¢

Nu004&
e 004
1.009
DaBls
1.019
De024
0.029
D.034
0.D39
DoDddr
Nel49
0.034%
Y. 059
J.004%
NalBED
Q.074
da073
D.0h4
h.083
Na09%
ne099
Qalls
falls
OalPé
O.l34
Julbé
Baloé
Oulbs
D174
Jullbk
0,194
0.204
hec2é
DeBbd
Da2b4
De2H4
Dad0n
Na324
Nadbda
0a356
De3B4
Da04%
Ga504
0.712
0.812
De?11
1,011
1.111
le211
1.%11

A
[

Fe16&4E 0]
9el648E 01
1.418Z n2
1.731E 02
1.7BBE 02
le6T4E 02
1.%63E 02
1+845E 02
1339C 02
1.243E 02
1.159Z 62
141132 02
l«11BE 02
l.198E ng2
1.2832 p2
1.3572 02
1.392E 02
1.378E 02
le4025 02
le064E D2
le542E 02
l.622E g2
1. 783E 02
1.313E 2
1.590£ 02
2.000E 02
L.936E a2
1+86%E 02
1.811E 02
le TREE 02
L. T27E 02
1,597E 02
14551E 02
1+505E 02
1a514Z 02
1.323E 2
la0242 02
6o 0405 01
721332 1)
=5.165E 9]
=5,043Z 11
=14370% 43
4.9772~01
le743E 03
~2.9208 D2
-3.143E 02
=5.059% 02
=T+79%E 02
=le161E D3
=2¢944F 03

v, ® 214 n/sec
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AEDC-TR-73-22

A
X = 0D.688

L=~ Ne M= -

—t et el bt et gt
T I F M= T

—
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Table 11. Continuad

Separated-Flow Model

A
Rsyrface = 0.322

¢

Q004
D034
Na0ad9
N0l
n.oL+4
Nedl%
Na029
Jdatddu
Gel!3d
Oeilbs
f.0589
Talad
.59
ledbd
lalG9
DalTh
Te2TG
14 004G
Ve dlsu
Do 3%
0,099
Jelld
']lllﬁ
Deli4
ngl3is
Uel &4
Telda
Jalbé
NTalTG
felba
Iule
ledls
Bed?d
*elZ4
e ?bd
0e2b4
n,2a49
Ny da
Ja3di
e SN G
0. 3Be
Nal3ng
m
0.304
n.ule
J.311
1.0]1
1.111
1.211
ledll

A
£

=1afaéz
=]e0G4%
33952
Pa3alz
203155
2elB3E
19745
J.6592
l+495E
LedfR&Z
{a361E
leb2?t
LaB12Z
Tett5%2
1.321=
la2159E
1.173%
le2dnt
1.37°=
1.356¢
1« TOIE
e 799E
13782
1202
FaP15%
Ze2d?Z
Z2elAnz
2el21%
ZoﬁTSE
fel&3z
EelP3Z
celllx
l. 795
leF950
19952
leusls
1e557=
lag}]s€
lelbaE
329492
94154E
2al07
=2,p21%2
QuNFS
=7.320%
=3:1%35
‘5005*5
~Ta799¢
=ls181F
-2eIGuL

0%
Y
HE
oz
02
02
D2
02
na
ne
ne
vz
92
Q92
n2
¥
62
G2
ce
ne
ne
a2
e
az
nz
az
o2
02
a2
ae
a2
Q2
12
e
nz
g2
ng
02
Gg
n1
0]
u?
n3
=31
y?
a2
ua2
vz
c3
03

v, = 212 mfsec
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AEDC-TR-79-22

Table 11. Continued

Separated-Flow Model

.Y
X =0.738 Rurface = 0.293 v, = 214 w/sec
A

I ] 2 I ¥ &
1 0,006 =B.129€ 01 51 D.344 1.737E 02
2 0,009 2.851€ 01 52 0s364 1.797E 02
3 0.01% B.885E 0] 53 Ne384 1«315E 02
4 01.019 1.536E 02 54 0,608 2.121€ 02
) 0.024 1.923€ 02 55 D624 24460 02
& 0.029 Z2+110E D2 56 0. 044 2.958E 02
7 De034 242635 02 57 0.464 3.602E 02
8 0,039 2.503E 02 58 0.686 +,211€ 02
] De06b 2+900E D2 59 0.504 ¢.320€ 02
o 0e049 3.113E 02 60 0,604 3.687E 02
1l D.05% 24937E D2 61 0.T703 J.14TE 02
12 0.059 2.502E 02 62 0.803 2.TT2E 02
13 0.064 2.075E 0P 63 0,903 2.T10E 02
1% 0.009 1+307E 02 64 0.993 3,197E 02

15 0.074 1e863E 02 65 l1e103 5%508E 02

16 8.079 1.86BE g2 66 1303 S« B5%E 03

17 0.0B4 1.872E 02 67 1.503 «49465E 03

18 0.089 1+82%C 02 (-1 1.703 =54 T62E D3

19 04094 1.752E @2 69 1.903 Te545€ 03

20 0,104 1+5645E 02 To 20103 1«25BE 03

21 0114 1.533€ o2

22 0124 1. 732£ Q2

23 0.134 1.936E 02

24 Del04 2.165E 02

25 Delid 241658 02

26 Del44 24165E 02

27 Deldd 2.165E 02

28 0152 2e210E 02

29 0.154 2.206E 02

30 Dal54 2.206E 02

31 0,164 2¢185E 02

32 0.166 2+1B5E 02

33 0.174 2.155E 02

34 DalT® £+155E 02

kL) 0104 2.119E 0p

36 0.106 2+119E 02

a7 0.194 2.081E 02

as 0,194 2+081E D2

39 0.204 2.036E 02

50 0.21% 1.99]1E D2

41 0.22% 1+94BE D2

42 0,23% 1.902E 02

43 0e266 1.863€ D2

&b 0s254 1.B34E 12

45 0.263 1.RABE D2

46 O274 1.783E b2

47 0,284 1.762E D2

48 0e294 la74%E D2

49 0.304 1.731€ 02 _

50 0.324 1.720E D2
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Table 11. Continued

Separated-Flow Model

A
Rsurface = 0.254

A

Y

0,004
0.009
0a014%
0.019
R.024
0.029
0034
$.039
0,044
0,049
D.054
0.029
O.D0%
¢.069
0.074
G.079
0u.08%
0.083
04074
0u0Y9
0.104
0.104
DelD&
NelU&
Delld
DalPh
Dal34
Delus
Dol
Oalbd
D.l74
DelB&
0el9%
OIEU“
Del%
Na2aé
04200
n.za4
0.306
Ny 326
fedne
Nedb%
Ny 3HY
Na%06
Ne3U6
aZ2H&
Ny 294
N.30%
D.324

A
E

=1.273E 01
2e2bBE 01
2eb26L D1
2+3348E 0]
1.321€ 01

=} +298E 01
Ze526E 01
S5«234%E 01
Be«SE6E 01
1a293E 02
17255 02
2elbdc 02
Z«5B2E 02
2eT24E D2
2eBTOE Q2
2e893E 02
2+303E 02
2+357E D2
2+357F G2
2¢3¥GTE 02
2«359E 02
2+311C 02
2.311E 02
2.311C 02
2.311E D2
2«160E D2
1«982E 02
1.,812E 02
lL-663E 02
15025 02
1+586E 02
l.511C 92
Le5925 N2
l1eB43E 02
2.0956% 02
Z»B0OSE 02
3.110C 02
2+5H5E 02
2o l41E 02
1.797E 02
1.323E 02
1.320€ 02
1.236E D2
148654 N7

=TuT&42E D2
2.7625-0]
1a76P2E 02
leTawe 02
1.731c p?
17202 02

v, = 212 mfsec
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% = 0.838

1

O R PP Ny

Tabfe 11. Continued

Separated-Flow Model

A
Rsurface = 0.266

¥

0,004
G.009
N.0l¢
2,019
N,d24
0.029
0eD3a
n,03%
D«D%4
02049
N.054
De 059
0,059
Bs064
0.069
DelT74&
0.0
T.084
DaDd9
D.094
0.099
N.104
f.114
G.1l2%
Ny]3&
Oulsa
n,l54
0.154
0174
D.184
Delivi
0.204
De22%
faéd
Ne2b4
0,204
0a3N%
1.324
Oe36d
De3ba
L1
Ne%Q4
Cu304
D.384
Dst0a
2.50%
0.28%
0e294
N.304
0.324

&

=4 84685 0]
1.318E€ 02
Tela2E 01
1.105E g2
1+635E p2
2.017E 02
£a238C 02
Pel2laE D2
Ze256E Dp
2e343E 02
£sS44C D2
Z+.BR3E 2
ZeHBIE 02
3.393 02
3+5D7E 02
J.4TPE 02
3.024E D2
2e50%9E (2
2+398C 02
2«301E 02
2.300E 02
2« 342E (2
2+355€E 02
2+2T0C 02
ZellbE B2
1«912E 02
1.7724E 02
1+5B&E 02
1.503C 92
15052 02
16082 02
1+84535 02
Febl2e 02
J.l60E 02
2sH&IE 02
f«361E o2
l.792E 02
le2035E Q2
6+3332 01
1592E 01
4«D13E 01

=5:767E 02

73.]13E‘05
l«+654C Q2

=T T42E Q2
2e262C=01
14762E 02
leT&4&C 02
1.731E 02
la770E D2

v, * 214 m/sec

2
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Table 11. Continued

Separated-Flow Madel

&
Rsurface = 0.280

¥

0,004
4,009
N.014
f.01%
N.024
0.029
D934
D.039
t.D04
e0063
D.054%
0.059
Da054
Delbd9
B.0T4
Do T2
N,08%
N, 089
0. 094
0,093
Ne106
Nellé
D.l26
Dal3é
Nylkd
Jwldt
Oellé
9.174%
NalB4
N,136
M.206
Ne22%
0-- a4ﬁ
Jebd
0.284%
0e30%
0,32%
Na3ba
{+364
0s384
4.384
QuéDé
G.3504
.34
Nahla
be204
D.2H&
Ne294
Bas304
0adlé

A
E

Fela1E
le28BE
1.300E
2+ 363E
2e811E
3.043E
3. D48E
2¢953C
2+988¢
Z+3T7T9E
2.ZBTE
2e.327E
Z+523E
?«6T3E
2. TO5E
Za354TE
2.202E5
2.0390E
1.327E
1.891E
1.847%
1.894E
2.013E
2.1B1¢
2e34)E
2«363E
£«353C
Za351C
?e356E
ELL T
2«377C
Re3T7E
2e 2932
2ell3E
1,700
145638
144%35€
1+238¢
lel5B7E
lehZ2TE
leb27c
-1.352¢E
L+851E
LeBR&E
=TeT42E
Z2+262E
1.762E
1aTagE
1.7312
1« TPUE

01l
n2
02
02
02
02
02
02
02
o2
o2
b2
ue
02
D2
2
a2
02
n2
02
n2
02
02
02
ne
0e
02
g2
n2
De

v, = 212 m/sec
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0.938

L X =~0OWw e wh -

[
Rsurface = 0.292

0

N.00%
0,009
Nedla
0.013
N,u2%
NeD29
n,u34
n,03%
Qel44
Ns049
0.054
0.05%
Jeb4
J.069
n,074
D.079
[PRiE-TY
N.389
R L
0,099
Dellle
Nalls
Aal20
Del3n
Ta143
Gal2ob
Telbd
S
NelHas
Delva
Je.2U%
Ned2d%
Ne2o4
0264
NyZ284
0,304
N.324
Nedbt
7«3b4
Bo 380
Jebile
0.50n
NeSdd
0.703
0,203
1.003
1101
1,603
1.503
1503

Table 11. Continued

Separated-Flow Model

A
E

Zebasc
PeT20E
249032
Ju 0352
33,0332
3.008E
ZeI3bZ

. 2«A33E

PeTlbE
245832
26932
el
2a3172
2e5512
Z+33582
2:4335
2e2h3Z
21032
1.360%
1.8752
148512
l+8B0L
1.959E
2el21:
2e2 T4z
2.2732
2eP26E
2.172E
£e)lbE
2.055%
1.590Z
leB62Z
laT3BE
LeB27Z
le322¢
letlas
l.3152
le273Z
11372
leURTE
lellbz
l+0302
he30DDZ
-14121%
-84235EL
=T.B82%
~2.193%
Belbh:
529732
=2 3635

oe
02
Vi
o2
02
ag

x4

az2

v, = 214 m/sec

51
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AEDC-TR-79-22

>

1.138

[ R R L VI

1}
Rsurface = 0-325

A

Y

N.006
0.009
O«0l%
0.0LlY
e D2%
0,029
N.D3%
0,039
e
OuDoY
9,054
De059
fe064%
0,069
0,074
0.079
0.084
0,09
0.094%
0.099
0.106
Dellé
N.l24
Ne134
Deldd
0154
Dalb%
Del74
Dal84
0.19%
0.204
0.22%
Du2ab
0,264
0.CH&
0.20%
0,32%
043464
D364
Q.38
0,406
D e2%
Dybbts
-1}
D484
0,504
Nabl%
D704
0.904%
DeF?0&

Tabie 11. Continued

Separated-F1ow Model

A
E

Se940EC
Gedlet
2:0687E
3. 22%E
3.779E
3.585L
3. 396E
3.250¢E
3.122E
2e954E
2.T7HE
2+383E
2«373C
24223E
2.120E
2.097E
241T74E
2+274E
2+385E
Zrh49E
204 BBE
2+509E
Pe556E
2e392E
2¢600E
2e557E
2a+8958E
2¢42TE
Ze349E
Za?6SE
Z+172E
1+972E
1.7587C
1a534E
1+310E
1.0TAE
8.314E
S.812E
3.181E
%9 049E
-7+ 388E
~5.147E
'7-5#3E
-B.535E
-T-ZUQE
=3:05TE
1-8B7E
3.TOTE
S.111E
GeQ%3E

0o
01
02
0e
02
02
02
gz
032
02
]
02
02
02
pe
o2
0e
neg
o2
02
o2
ez
0ne
02
o2
02
02
ne
02
0z
ne
ne2
oz
o2
o2
o2
01
o1
01
00
0}
01
el
¢l
01
01
02
ez
neg
b2

v, = 212 m/sec

206

51
52
53
54
55
56
37
58
59
-1

T d

1.004%
lalOé
la204&
1.304
15404
1.504
1:.604%
1.704
1:804
2:004%

mx

LT %11
$.22%E
5¢.3%3E
J.TE5E
1+570E
=3,253E
=], TA4E
5« 354
1+157E

=1s815E

0z
e
0z
o2
be
ol

be
04
04
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Table 11. Continued

Separated-Flow Model

A
£=1.38  Rgyppace = 0.381 v, = 212 m/sec

1 1} 8 1 ¥ &

1 0.004 2+995€ 00 51 0,324 3.04TE 01}
2 0.009 3,73BE 01 52 0344 =le#54E 01
3 0.014 S.054E 1) 53 0,363 =TL03FE O}
4 0.019 le289T7E D2 54 Qe384 -} +455E 02
5 - 0.019 1.6%TE D2 55 Dui04 =2,500E 02
[ N.024% 23558 02 56 0.%23 -hy159E 02
7 0.02% 2«355E€ o2 57 Gabih =f.223E 02
8 0.029 3.000E 02 58 Q2404 ~las342E 03
9 0.029 3.000E 02 58 0.583 ~2,558E 03
10 0a03% J5860E Q2 bO 0:.504 =2,893E 03
11 0,034 3+.560E 02 61 D604 =1,160E 03
12 0.039 3.7B5E 02 62 0.TD4 -5,81TE 02
13 0,039 3.7B5E 02 63 D.804 =3,230E 02
1% [ Y Y 3.721t 02 54 0.5904 -2a4TSE 02
15 Gal44 3. 721t a7 &5 1.000 =2.843E D7
16 02049 J«491lE Q2 .13 1104 =3,423E 02
17 0,054 3.189E 02 a7 l.204 =§.699E 02
16 0,059 2+.7B2E a2 [-1:) 1,304 -5, 4T2E 02
19 0.059 2.78B2E 02 69 l.804 =«3,BT?E 02
20 {064 2+385LC g2 79 1504 =]le233E 03
21 01054 2.3515 a2 71 1.60‘ "IQBOQE 03
2é 0,069 2+083% 02 T2 1-10{ =3.175E£.03
73 0.069 2:053E 0?2 T3 1.804 =1.841E 0%
2% 0,074 l 855K 02 76 2+004 9204 02
4] D.076 1.855% p2

26 D.DT% LeTT9C 02

el 0,079 l«T72E J2

24 0.086 1+878L 02

29 o084 1.87BE 02

31 0,089 2.061E 02

3l 0.094 2.2B%C 02

ic 0,099 2e4h4E Q2

33 Nelln 2+s529E D2
36 Osll% 2+5432 02

35 OulEh 2s:70%L D2

k1] 2,134 2s716E D2

3f 0164 Ze«BBlE 02

3b N,164% 2+529E 02

39 0.169 ZekB2E Q2

40 D.17% 2.436Z 02

41 NelB4 7.337E 02

42 NelIG 2.235f 02

43 D204 ?.120E 02

44 D.220 1.879E 02

45 A.,243 leSLGE 02

4b 0.204 le«332E 02

4! 04284 1.031Z @2

4M 0,303 Ea954Z Q1
44 0.303 te354E 01
sl Uu32% 3.04T7E 01
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X = 1.938

=

SOOR O LN e

¢

0,004
0.009
i Y3 T
0.019
0.,02%
0,029
D034
0.039
DaD&4
Na049
0.094
1,059
0,004
0,069
0.07%
0.079
Q.0B%
0. 08%
De D94
Q¢ 099
J.104
0-114
Nyl2s
Pellé
el
Nel54%
Delb%
0,174
Nel84
Ne194
G.20%
N.224
0a2%3
0,264
0.284
0,303
0.3264
0u34%
0,363
0,384
Qud0&
0.423
[ 1YY
Da6bé
Da.%81
Du30%
0.504
D.60a
0.704
0804

Table 11. Continued

A
E

1.928E
3d1B4E
Ge9]2E
T-Bl2E
1.199E
1+B97E
2+300E
J.283Z
3.0202
2+3)8E
2e94 3£
3.042E
3.176E
32145
3.175E
3.063E
2«928¢
2+81DE
g« TO2E
2eb3DE
2»5R3E
2:508E
2s457E
SeG26E
£«393E
£e+351E
£e301E
L4 113
2.172E
2eD97E
2+008E
1+802E
1 e54BE
1,237E
8.907E
5.123E
4« 2B0E
-5.,290E
~12295E
-2+ 44 BE
-4+353E
=B.432E
=2 36BE
l.219€
2eBHAKE
2«233E
2¢233E
3.40BE
5.452&
=2.807C

Separated-Flow Model

ﬁsur"l’av::e = 0.341

v, = 212 m/sec
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51
52
53
5%

56
57

59
60
61

<>

0904
1006
1.104%

“1.204

1.304
1.404
1.504
1.6D4%
I1-T0%
1.80%
200%

A
E

=1.417E
=1.117E
'IODQSE
=1l.200E
=le4%05€E
=1 728§
=2,258E
-L]#EE
-f.éEBE

J46BHE

4. T03E

n3
na
03
¢3
¢3
&3
a3
a3
n3

ng
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Table 11. Concluded

Separated-Fluw Model

2,938 Rgyrface = 0-341 v, = 212 m/sec ,
A

I ¥ & 1 ¥ 4
1 0,004 1.R3nz 01 51 Qe.H04 1.600E 03
? 0.009 3.238E 01 52 0.854 P2.440E 03
3 Nulae haTHB4T 01 53 0904 5.053E 03
@ 0219 Se400E Y1) L1 0.954 =2,7T13E D%
5 n,026 1+0R2E 02 55 1,004 «4,880F 03
6 Nea029 1.219€ p2 56 1.104 =2,573E 03
7 LI E I 1.410% 02 57 1l.204 =2,34%E 03
P 0.039 1.669E 02 58 1304 =2,5153E 03
v Y ?-026E 02 5% letid  =2,325E 03
17 Ne0a9 Z2e393E 02 50 1504 =3:62%E 03
11 NalinGg Zu5BTE 07 al 1,604 =4,B97F 03
1¢ . D.059% 2+6A5E 02 52 1704 3,009 03

‘13 0,064 2.274E 02 43 1.8B04  =3.,224E 04
1% J.069 2«232Z 02 -1 1504 1.075E 04
15 n.ol4 2+305€ 07 65 2.084 3.485E 03
1& 0.079 245398 02 [-1.] 2:104 L« 455€ 03
153 7.084 2saBSE 02

14 0.009 3.1564E 02

19 0038 3.319E D2

20 D.09% °  3.280E 02

71 0.100 3.122E o?

22 Uelléd 22928E. 02

73 Neldé Pe3HRZE 02

24 Del3% £+395€ 02

25 Dalés 2e248E Q2

26 Deldh 21572 n2

2 N.lb4 2.0B2E 02

28 0.174 2.001Z 02

29 f.lbe 1.918E 0p

ay Uu206 leT#3E 92

31 ne224 1.561E 02

32 f4243 1+343E 02

33 N.26% 1«085% 02

EL) Do 284 Be0Z3C 01

35 0.303 4.7TT2E 01

k[ Nae32e 8,294E 00

a7 Nedod  =3,991F 01

3d 0.3%3 =1.0%2f 32

gL N.38a  ~2,0552 92

40 Qa8 =3,802Z 02

al N.%#3 -B.0I6E n?

Y4 Debiets =3 4BTE 03

%3 D.ubb 2.7T42€ 03

4 De4H3 1.2%7€ 03

45 308 1.11%c 021

46 Ds35% 1.073Z D3

&7 n.5%03 1:052€ 023

48 0,554 1.060Z 03

4G Na704 1.118E 03

50 D754 1+2632 03
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o

FIm %

NOMENCLATURE

Pressure coefticient. Eq. (15)

Mode! Pressure coefficient

Tunnel wall pressure coefficient

Local skin-friction cocfficient, 7y /q,,

Forebody diameter = 2.54 ¢m

Boattail closure rutio, see Table |

Ratic of cylindrical plume diameter to forcbody diamcter, see Figs. 3 and 4

Ratio of luser velocimeter probe volume diameter to forcbody diameter, Eqg.
(3)

Ratio of wire diameter to forebody diameter used to determine :J:. and £, ,
Egs. (3) und (4)

Bragg-cell frequency. Hz

Ratio of specific turbulent kinetic energy to square of the free-stream speed,
lig. (11

Ratio of boattail length to forebody diameter

Ratio of length of contoured portion of the solid plume simwator to
forebody diameter

Ratio of laser velocimeter length to forebody diameter
Mach number

Total number of velocity measurements used to obtain statistical properties
of flow. N = 1,000

Static pressure. pascals
Root-meuan-square acoustic level, db

Dynamic pressure, pascals
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Ratio of radial distance measured from model symmetry axis to forebody
diameter

Forebody diameter Reynolds number, g_p_D/p_

Maximum value off B for which a given set of spline coefficients 15 valid
Recovery fuctor, r = 0.B8

Instantaneous scatter source specd, Eq. (5)

Square root of variance or stundard deviation of a set of instantaneous
velocity measurements

Static temperature, "K
Adiabatic wall temperature, Eq. (1), °K
Tunnel tolal temperature. °K

Ratio of the mean axial velocity component to the free-stream speed, see
Fips. 3 and 4

-~

Ruatio of the tunnel wall axial velocity component at R = 2.5 to the
tree-stream speed )

Ratio of the fluctuating part of axial velocity component 10 the free-stream
spred

Ratio of specific Reyvnolds shear to the square of the free-stream speed. Eq.
(12

Ratic of the mean radial velocity component to the free-stream speed, sec
Figs. 3 and 4

Ratio of the tumnel wall radial veloeity component to the free-stream speed

Ratio of the Huctuating part of the radial velocity component to the
free-stream speed

Ratio of the axial coordinute measured from the beginning of the boattail 1o
the forcbody diameter
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% Ratio of the radial coordinate (colinear with ﬁ but measured from the model
surface) to the forebody diamcter

E Ratio of the radial coordinate perpendicular to the ’)E-ﬁ plane to the
forebody diameter, see Fig. 5a

g Kurtosis, see Eq. {(18)

¥ Ratio of specific heuats

o* Ratlo of dlsplauament thickness to forcbody diameter,
5% = f - P<U>) dY

A Statistical uncertainty operator. see Egs. (17) and (18)

e Ratio of eddy viscosity to molecular viscosity, Eq. (12)

E ,R.."tm of momentum thlckness to forebody diameter,
g = f p<U> (1 - <b>)dY

A True meun value of speed. see Egs. (17) and (18)

A Laser wavelength

u Molecular viscosity, Eq. (143, (nt-sec)/m?

v Magnitude of velocity vector, «/<U>2 + <V>Z, m/sec

v Free-stream spced, m/sec

EnEn Distances uwsed to calibrate the laser velocimeter in units of forebody
diumeters

ry Ratio of density to free-strcam density, Eg. (3)

o True value of standard deviation of a set of velocity measurements, sce Eqs.
(17) and (18)

T Scatter source period measured by laser velocimeter electronics

Ty Local value of wall shear

@ Angle of intersection of laser velocimeter beamns, see Fig. 16
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SUBSCRIPTS

oo

Indicates quantity is evaluated at free-stream conditions

<>, Indicates statistical average, see Eg. (0)
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